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TTL/SSI INTRODUCTION 


INTRODUCTION — The Fairchild TTL/SSI line offers the designer a broad selection of gates and flip-flops for use with Fairchild 
MSI, Interface and Memory products in implementing TTL system designs. These TTL/SSI functions are available for use in 
military and industrial temperature range applications. These products are available in the popular Dual In-Line package as well as 
flat packages. All Fairchild TTL products are logic and supply voltage compatible so that circuit families may be mixed within a 
system for optimum speed, power and economy. 


9N/54, 74 SERIES TTL/SSI 


FEATURES 


10 ns Typical Gate Delay 
10 mW Typical Gate Power Dissipation 
Input Clamp Diodes Minimize 


Termination Effects 

Military and Industrial Temperature 
Range 

Available in DIP and Flat Packages 


9000 SERIES TTL/SSI 


FEATURES 
® 8ns Typical Gate Delay 


@ 10 mW Typical Gate Power Dissipation 


@ Input Clamp Diodes Reduce 
Termination Effects 

@® Darlington Output Stage Increases 
Circuit Speed 

® Military and Industrial Temperature 
Range 

@ Available in DIP and Flat Packages 


9L SERIES LPTTL/SSI 


FEATURES 
@ 20ns Typical Gate Delay 


@ 2mW Typical Gate Power Dissipation 


@ Input Clamp Diodes Minimize 
Termination Effects 

@ Darlington Output Stage Increases 
Circuit Speed 

@ Military and Industrial Temperature 
Range 

® Available in DIP and Flat Packages 


9H/54H, 74H SERIES HSTTL/SSI 


FEATURES 
® 6ns Typical Gate Delay 


@ 22 mW Typical Gate Power Dissipation 


@ Input Clamp Diodes to Minimize 
Termination Effects 

@ Darlington Output State to Increase 
Circuit Speed 

@ Military and Industrial Temperature 
Range 

@ Available in DIP and Flat Packages 

® 11 Functions Available 


9S/54S, 74S SERIES TTL/SS! 


FEATURES 


@ 3ns Typical Gate Delay 

@ 125 MHz Typical Input Clock 
Frequency for J-K Flip-Flops 

@ 22 mW Gate Power Dissipation 

e@ Input Clamp Diodes to Minimize 
Termination Effects 


@ Low Output Impedance to Drive High 


Capacitive Loads 


DESCRIPTION 


The 9N/54, 74 Series is a broad family of SSI 
devices which are pin and function identical with 
the popular 7400 series. These gates and binaries 
are available in industrial and military temperature 
ranges in both DIP and Flat packages. The line 
included NAND gates, NOR gates, Exclusive-OR 
gates, AND gates, open collector gates as well as 
single and dual flip-flops. 


DESCRIPTION 


The 9000 Series of gates and flip-flops offers a 
family of high speed functions with speed and 
power specifications in between the 9N/54, 74 
Series and the 9H/54H, 74H Series. The Darlington 
output stage provides faster switching times and 
increased capacitive drive capability over the 
9N/54, 74 Series. 


DESCRIPTION 


The OL Series of low power TTL gates and 
flip-flops offers a speed/power trade-off well suited 
to both industrial and military applications. The 
power is one fourth that of a standard TTL gate 
and typical system speeds of up to 10 MHz are 
possible. The 9L Series TTL/SSI functions are used 
with the 93L low power TTL/MSI devices to 
implement low power, moderate speed systems. 


DESCRIPTION 


The 9H/54H, 74H Series is a line of high speed 
gates and flip-flops which are pin and function 
identical with the popular 74HOO Series. 


These devices are used with the 9300 and 93H 
Series of TTL/MSI devices to substantially reduce 
critical path delay times and enhance overall 
system speeds. 


DESCRIPTION 


The 9S00 Series is a line of super high speed 
devices featuring Schottky-barrier diode clamping 
on all normally saturated devices. The result is an 
overall improvement in propagation delays and 
greatly reduced sensitivity of delay times to 
temperature variation. These gate and flip-flop 
functions can be used with Fairchild’s 93S00 Series 
of MSI Schottky-clamped logic elements to achieve 
the highest possible system speeds and still 
maintain typical 1.0 V noise immunity. 


5-1 


FAIRCHILD SERIES TTL/SSI 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under. Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) -0.5 V to +5.5 V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) 0.5Vto+Vcc 
Output Current (dc) (Output LOW) 
9N/54,74 and 9L Series +30 mA 
9000, 9H and 9S Series +50 mA 
See Detail Data Sheets for Buffer Drive Capability. 


*Either Input Voltage limit or tnput Current limit is sufficient to protect the inputs. 


INPUT AND OUTPUT LOAD FACTORS FOR THE 9000 SERIES GATES & FLIP-FLOPS 


The test conditions and resulting limits for the input and output levels of the 9000 Series gates and flip-flops differs from the other 9N, 9H, QL, 
and 9S series of devices. These 9000 Series levels and conditions are equivalent to the other families for all practical purposes. For instance, an 
input HIGH level current guaranteed to be 60 uA when measured at 4.5 V, will be less than 40 vA for most operating conditions. Therefore, the 
load factors for the 9000 Series has been normalized to simplify system design considerations. 


NAND GATES ~- 9002, 9003, 9004, 9007 AND 9012* 
HEX INVERTER — 9016 AND 9017* 


The 9002, 9003, 9004, 9007 and 9012 are active LOW level output AND gates commonly known as NAND gates. The 9016 and 9017 are hex 
inverters with input and output characteristics identical to NAND gate. The variety of gate combinations provides the system designer the 
utmost in logic flexibility and reduces package count. 


LOGIC SYMBOL AND PIN CONFIGURATIONS 


9016, 9017* 9002, 9012* 


*Open Collector 
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TTL/SSI * 9000 


BASIC GATE CIRCUIT 


Nominal Resistor Values 
Ry = R5 = 4.0 k2 


Ro = 1.5 kQ 
R3 = 1502 
Rq4 = 80 2 
Rg = 1.25 kQQ 


LIMITS ~ 
PARAMETER 


Input HIGH Voltage 


SERIES 


0° 25°C 75°C UNITS 
MIN. MAX. [MIN. TYP. MAX. |MIN. MAX. 


LOADING FACTORS 


PIN NAMES LOADING 
All Inputs 1 Uz.L. 
All Outputs 10 U.L.* 


(1 U.L. = 40 WA HIGH/1.6 mA LOW) 


*The 9012 & 9017 need external resistors 
to provide HIGH level drive. 


Fig. 3 


TEST CONDITIONS 


Guaranteed Input H1{GH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 


Me INU EME woltape Voltage for Ail Inputs 
VOH ree ptt seta Vec = 4.75 V, lon = —1.2 mA, Inputs at Vy 
VOL Output LOW Voltage Voc = 5.25 V, lot = 16.0 mA, Vin = 5.25 V__ 
Vcc = 4.75 V, loL = 14.1 mA, Inputs at Viy 
Vcc = 5.25 V, Vin =4.5V 
NH Input HIGH Current ee iN 
2 Be a GND on Other Inputs me 
Vcc = 5.25 V | Vin =0.45 V 
He Input LOW Current ce he 
Vcc = 4.75 V | 5.25 V on Other Inputs 
Output Reverse Current = = as 
; ICEX 9012, 9017 only | Vcc = 4.75 V, VIN = ViLVouT 5.5V 
Vcc Current, Gate On (each gate) 
lec. ce S Vcc =5.0V 


Vcc Current, Gate Off (each gate) 


Input to Output 


Turn OFF Delay 5 
9012, 9017 only 3.0 45 


Vcc = 5.0 V, C_ = 15 pF 


Turn ON Delay | a le 
Input to Output | 9912, 9017 only 3.0 15 


See Fig. 12 


ELECTRICAL CHARACTERISTICS 9002XM, 9003XM, 9004XM, 9007XM, 9012XM, 9016XM, AND 9017XM (Ta = —55°C to +125°C, Vcc = 5.0 V + 10%) 


SYMBOL 


LIMITS 


—55°C 25°C 125°C UNITS 
MIN. MAX. |MIN. TYP. MAX.|MIN. MAX, 


PARAMETER 


TEST CONDITIONS 


Guaranteed Input HIGH Threshold 


VIH Input HIGH Voltage Voltage for Ali Inputs 
Guaranteed Input LOW Threshold 
VIL Input LOW Voltage Voltage for All Inputs 
Output HIGH Voltage = a 
VOH (except 9012, 9017) Vegi ValOn.e dems: puteat Vie 
VOL Output LOW Voltage Voc = 5.5 V, lot = 17.6 mA, Vin = 5.5 V 
Vcc = 4.5 V, lot = 13.6 mA, Inputs at Viy 
Vv =5.5V, Vin=4.5V 
ae Input HIGH Current 10 eee ee . 
on er Inputs 
—1.1 —-1.6 Vec=5.5V | Vin=0.4V 
| tLOWC t 
tL ea een —0.87 —1.24 Vcc = 4.5 V ie V on Other Inputs 
Output Reverse Current 
Vv =45V,Vin=Vit, V =5.5V 
'CEX | 9012, 9017 only es ee 
Voc Current, Gate On (each gate) tnputs HIGH Van aki’ 
ce Vec Current, Gate Off (each gate) Inputs at GND cc" 
Turn OFF Delay | 
Vv =5.0V 
*PLH — | input to Output | 9012, 9017 only 3.0 45 RL =4.0k2 se ae 
=15p 
Turn ON Delay 3.0 12 cine 
PHL RL = 4000 | Serie 


Input to Output 9012, 9017 only 3.0 15 
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Ri = 400 2 


Voyt ~ OUTPUT VOLTAGE - VOLTS 


POWER DISSIPATION- mW 


3 


3 


nm 
wn 


n 
Oo 


15 


TTL/SSI * 9000 SERIES 


9002, 9003, 9004, 9007, 9012, 9016 AND 9017 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS 
INPUT VOLTAGE 


1.0 2. 
Vin- INPUT VOLTAGE - VOLTS 


INPUT VOLTAGE 


Tjy- INPUT CURRENT - mA 


3.0 -2.0 0 2.0 4.0 - 6.0 8.0 


Toyt — OUTPUT CURRENT - mA 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
(OUTPUT HIGH) (OUTPUT LOW) 


Vcc 75.0 V 
INPUTS AT GND. 


Voc =5.0V 
INPUTS HIGH © 7 
! 


Toyt~ OUTPUT CURRENT - mA 


1.0 1.0 3.0 5.0 7.0 0 0.5 1.0 15 2.0 
Vout - OUTPUT VOLTAGE ~ VOLTS Vout -—QUTPUT VOLTAGE -VOLTS 
Fig. 6 Fig. 7 


POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 


Vin -INPUT VOLTAGE - VOLTS 
Fig. 4 Fig. 5 
WORST CASE LOGIC LEVELS 
POWER DISSIPATION VERSUS VERSUS 


5 


0 


SUPPLY VOLTAGE 


-55°C $ Ty £125°C 


AMBIENT TEMPERATURE 


WORST CASE HIGH LEVEL WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS NOISE IMMUNITY VERSUS 


AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
1. 


|. 4.5V £ Veg $5.5V 


5.0 
Voc- SUPPLY VOLTAGE -VOLTS 


Fig. 8 


IL 


f= 1.0 MHz 
Amp ~ 4.0 V 
Width ~ 200 ns 
tp = tp <10ns 


VOLTAGE - VOLTS 


HIGH LEVEL NOISE IMMUNITY - VOLTS 


Ta AMBIENT TEMPERATURE ~°C 
Fig. 9 


LOW LEVEL NOISE IMMUNITY-VOLTS 


0) 
-55 25 125 -55 25 125 
Ta-AMBIENT TEMPERATURE -°C" Ty AMBIENT TEMPERATURE (°C) 
Fig. 10 Fig. 11 


SWITCHING CHARACTERISTICS 


TEST CIRCUIT 


*Includes al! probe and jig capacitance 


WORST CASE TURN OFF DELAY 


VERSUS 


‘ AMBIENT TEMPERATURE 


Veco: 50V 
Voc ia ees ne 
SEE FIG.12 | 
4 is { 


tp_H~ TURN OFF DELAY-ns 


Ty -AMBIENT TEMPERATURE —°C 
Fig. 13 


WAVEFORM 


1.5V 


FS pe 


Vout 
Fig. 12 


WORST CASE TURN ON DELAY 
VERSUS 
ae AMBIENT TEMPERATURE 


ae Voc?5.0V 
SEE FIG. 12 


tpyy_~ TURN ON DELAY-ns 


25 
Ta~AMBIENT TEMPERATURE - °C 


Fig. 14 


TTL/SSI * 9000 SERIES 


EXTENDABLE AND-OR-INVERT GATES — 9005, 9008 
EXTENDER — 9006 


The TTL 9005 and 9008 are AND-OR-INVERT gates which may be OR extended with the use of the 9006. For noise immunity and operating 
level curves, refer to the gate section. 


LOGIC DIAGRAMS 


9005 9008 9006 
EXTENDABLE GATE 


wr] ato 


8 
9 ike 
aa EMIT. 


12 
“COLL. 


12 
COLL. 


EMIT. 


NON-EXTENDABLE GATE 3 ’ 
6 COLL. 
a 8 10 EMIT. 
3 
6 
Vec = Pin 14 Vec = Pin 14 Vec = Pin 14 
GND=Pin 7 GND=Pin 7 GND=Pin 7 
*Four Extenders (9006) may *Four Extenders (9006) may 
be tied to these terminals be tied to these terminals 
Fig. 1 
CIRCUIT DIAGRAMS 
9005 9008 
EXTENDABLE GATE 
O Vcc OVcc OVecc OVec Occ 
Ro Ry R3 Rg R7 


Se faa ie i 
Ra 110 


O Voc = = 
Rs 
oe ered 
50 
odd ee 
ee ee re Vcc = Pin 14 
— = — GND=Pin 7 
Typical Resistor Values 
R3 = 800 2 
Rg = 150 2 
R7=802 
Rg = 4.0 kQ 
20 Rg = 665 2 
30 
9006 
Voc 
6 


R= 2.6kQ TYPICAL 


Voc = Pin 14 
= = GND=Pin 7 = 


Typical Resistor Values Two in a package 


Ry = Rg = 2.6 k2Q Re = Rg = R19 = R713 = 4.0 k2 

R2 = 800 2 R7 = 665 2 

Rg = Ry, = 1502 Rg = 1.5 kQ Vee Fin. 34 
R5 = Rqy2= 8022 R44 = 1.25 k2Q = = = > 


= = = = GND=Pin 7 
Fig. 2 
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TTL/SSI * 9000 SERIES 


LOADING FACTORS 


9005 9008 
PIN NAMES LOADING PIN NAMES LOADING PIN NAMES LOADING 
Non-extendable Gate Inputs 1.0 ULL. All Inputs 1.5 ULL. All Inputs 1.5 ULL. 
Extendable Gate Inputs 1.5U.L. Outputs 10 ULL. Outputs * 
All Outputs 10 ULL. 


*Outputs on 9006 have open 
emitter and collector. 


(1 U.L. = 40 wA HIGH/1.6 mA LOW) 


Fig. 3 


ELECTRICAL CHARACTERISTICS 9005XC, 9006XC AND 9008XC (Ta = 0°C to 75°C, Vcc = 5.0 V +5%) 


LIMITS 
SYMBOL PARAMETER 25°C 75°C UNITS TEST CONDITIONS 
MIN. MAX. |MIN. TYP. MAX. |MIN. MAX. 


Guaranteed Input HIGH Threshold 
VIH Mptt DUGH Voltage Voltage for AJ! Inputs 
VIL Input LOW Voitage 0.85 


Guaranteed Input LOW Threshold 
VOH Output HIGH Voltage 2.4 


A V 
eee ole Voltage for All Inputs 


Vcc = 4.75 V, 10H = —-1.2 MA 

Vi_ = Value indicated on This Table 

Vec = 5.25 V, lot = 16.0 mA, Vin = 5.25 V 
Voc = 4.75 V, lo_ = 14.1 mA, Inputs at Vit 


VOL Output LOW Voltage 0.45 
Input HIGH Current 
9005 Non-Extendable Gate : 
i input HIGH Current 75 90 
Extendable Gates and Extender : 


VIN =4.5V 
Vcc = 4.75 V 
GND on All Other Inputs 


Input LOW Current Vcc = 5.25 V Vin = 0.45 V 
fie 9005 Non-Extendable Gate . ee 
Extendable Gates and Extender . —1.19 —2.12 Vcc = 4.75 V 
Vcc Current, Gate “‘ON” 
9005 Non-Extendable Gate Veco =5.0V 


9005 Extendable Gate All Inputs Open 


I 
ve Vcc Current, Gate “OFF” . any 
9005 Non-Extendable Gate hae : Lee 
9005 Extendable Gate oa oe : sone 
9008 xtender Inputs 
Extra Current Drain 
when one 9006 Extender is attached a = ee 
to a 9005 Gate ON" nputs 
Alec 
Extra Current Drain 
when one. 9006 Extender is attached ho = ne 
to a 9005 Gate ‘OF F”’ nputs 
NOTE: 


Output characteristics above apply to a 9005 (both gates) or a 9008. 
Input characteristics above apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender. 
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TTL/SSI * 9000 SERIES 


ELECTRICAL CHARACTERISTICS 9005XM, 9006XM AND 9008XM (Ta = —55°C to 125°C, Vcc = 5.0 V £10%) 


LIMITS 
25°C 
MIN. MAX.]MIN. TYP. MAX.)]MIN. MAX. 


SYMBOL PARAMETER TEST CONDITIONS 


Guaranteed tnput HIGH Threshold 
Voltage for All Inputs 
Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Vcc = 4.5 V, loH = —1.32 mA 
Vi_ = Value Indicated on This Table 


Vcc = 5. = 17.6 mA, Vin = 5.5 V 
Output LOW Voltage cc = 5.5V,lo_ = 17.6m IN = 


Voc = 4.5V, lol = 13.6 MA, Inputs at Vi 


VIH Input HIGH Voltage 


Vit Input LOW Voltage 


VOH Output HIGH Voltage 


Input HIGH Current 
9005 Non-extendable Gate 


Input HIGH Current 

Extendable Gate and Extender 
Input LOW Current 

9005 Non-extendable Gate 
Input LOW Current 

Extendable Gate and Extender 
Vcc Current, Gate “ON” 

9005 Non-extendable Gate 

9005 Extendable Gate 

9008 
Vcc Current, Gate “OFF” 

9005 Non-extendable Gate 

9005 Extendable Gate 

9008 


Voc = 5.5V 
Vin = 4.5 V 


GND on All 
Other Inputs 


Vcc = 5.5 V 
Veco =4.5V 


Vcc =5.5V 


Veco =4.5V 


VIN = 0.4V, 
5.5 Von 
Other Inputs 


Vcc =5.0V All inputs Open 


All Inputs Except 
Extender Inputs GND 


Vcc = 5.0 V, All Inputs HIGH 
9006 Attached to a 9005 
Vcc = 5.0 V, All Inputs GND 
9006 Attached to a 9005 


NOTE: 
Output characteristics apply to a 9005 (both gates) or a 9008. 
Input characteristics apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender. 


9005, 9006, 9008 


TYPICAL INPUT-OUTPUT CHARACTERISTICS 
(EXTENDABLE GATES) 


Voyt ~ OUTPUT VOLTAGE - VOLTS 


OUTPUT VOLTAGE VERSUS 


INPUT VOLTAGE 
40 


1.0 4 
Vina INPUT VOLTAGE - VOLTS 


Fig. 4 


-INPUT CURRENT - mA 


ON 


INPUT CURRENT VERSUS 
INPUT VOLTAGE 


20 40 60 
Viy ~ INPUT VOLTAGE - VOLTS 


Fig. 5 


Tout - OUTPUT CURRENT=mA 
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OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT HIGH) 


IgyT ~ OUTPUT CURRENT - mA 


30 5.0 
Voyt - OUTPUT VOLTAGE-VOLTS 


Fig. 6 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 
(OUTPUT LOW) 


Voc =5.0V 
INPUTS OPEN 


B 1.2 1.6 
Vout ~ OUTPUT VOLTAGE - VOLTS 


Fig. 7 


TTL/SSI * 9000 SERIES 


SWITCHING CHARACTERISTICS 
TEST CIRCUITS 


9005 NON-EXTENDABLE GATE 9005 OR 9008 EXTENDABLE GATE 


f1,0 MHz PULSE CN = 5.0 pF = 


MD THe200 ns INPUT cy =15 pF CN=8.0pF CL= 18 pF 
tre = tevi0 ns cae —ss 
Fig. 8 Note: Capacitance includes probe and jig capacitance Fig. 9 
9006 EXTENDER SWITCHING WAVEFORM 
VIN 
a i a a aR yj “ee 15V 
[poe ~ PHL 
a — — —15V 
Vout 
NOTES: 
With switch in position (1) measure 
delay of 9005. With switch in posi- 
tion (2) measure delay (9005) + Ade- 
lay (9006). Capacitances include 
Note: Capacitance includes probe and jig capacitance Fig. 10 probe and jig capacitances. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


LIMITS 
SYMBOL UNITS TEST CONDITIONS 
MIN, MAX. 


tPLH 3.0 12 Vcc = 5.0 V, CL = 15 pF 
tPHL 3.0 14 9005 Non-extendable Gate Only, See Figure 8 


tPLH 3.0 15 Vcc = 5.0 V, Cr = 15 pF, Cy = 5.0 pF 
tPHL 3.0 12 9005 Extendable Gate and 9008, See Figure 9 


™ . ; * ne 


AtpHL —2.0 4.0 The 9006 is tested by measuring its propagation 
time through the 9005. The delay readings shall 
not exceed the 9005 readings by the specified 


amount. See Figure 10. 


Symbols are defined in the test circuit. 


WORST CASE TURN WORST CASE TURN 


WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY OFF DELAY OF NON- ON DELAY OF NON- 

OF EXTENDABLE GATE VERSUS OF EXTENDABLE GATE VERSUS EXTENDABLE GATE VERSUS EXTENDABLE GATE VERSUS 

AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 
48 48 48 


Voc 5.0V 
SEE FIG 8 


48 


a 


tpyH-TURN OFF DELAY-ns 
nN 
> 
tpLH7 TURN OFF DELAY-ns 
top. - TURN ON DELAY-ns 


T,— AMBIENT TEMPERATURE — °C T,y— AMBIENT TEMPERATURE — *C Ty AMBIENT TEMPERATURE —*C Ta AMBIENT TEMPEATURE — °C 


Fig. 11 Fig. 12 Fig. 13 Fig. 14 
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TTL/SSI * 9000 SERIES 


NAND BUFFER — 9009 


The 9009 is a power’ gate capable of sinking and sourcing large currents for high fan out applications. Logically it is the same as the 9004. 


LOGIC DIAGRAM AND _ CIRCUIT DIAGRAM LOADING FACTORS 
PIN CONFIGURATION (One Gate) 


Nominat Resistor Vaiues PIN NAMES Sree 
1 Ry = 2.0 kQ R4 = 502 Ra 
; 6 ea A seas All Inputs 2.0 ULL. 
5 3* 6~ All Outputs 30 U.L. LOW 
: iB iypur 90 U.L. HIGH 


(1 U.L. = 40 uA HIGH/1.6 mA LOW) 


Vcc = Pin 14 
GND=Pin 7 


Fig. 1 Fig. 2 Fig. 3 


ELECTRICAL CHARACTERISTICS 9009XC (T, = 0°C to 75°C, Vcc = 5.0 V +5%) 


LIMITS 
SYMBOL PARAMETER ~ Orc 25°C 75°C =|UNITS TEST CONDITIONS 
MIN. MAX. |MIN. TYP. MAX, MIN. MAX, 

Volt Guaranteed Input HIGH Threshold 
VIH PnpUe GEE ViOlege ee Voltage for All Inputs = 

Volt Guaranteed Input LOW Threshold 
Vote TopHe ROWE Moltege sis Voltage for All Inputs _ 
VOH Output HIGH Voltage [24 29 ©=©6f 24 Volts | Vcc = 4.75 V, 1oH = —3.6 mA, Inputs at Vib 


0.21 0.45 0.45} Volts |} Vcc = 5.25 V, lot = 48.0 mA, Viy = 5.25 V 
Vcc = 4.75 V, lo = 42.3 mA, Inputs at Viq 
Vec = 5.25 V, Vin = 4.5 V 


VOL Output LOW Voltage 


NH Input HIGH Current 20 120 420) GB elcer Geet ants 
l LOwc —2.0  —3.2 ~3.2 Veco = 5.25 V | Vin = 0.45 V 
7 ae tas Vcc = 4.75 V | 5.25 V on Other Inputs 


| 
oo 
N 


Vcc Current, Gate On (each gate) 14.6 8.6 14.6 14.6 


| 
ce Vcc Current, Gate Off (each gate) 2.15. 34 3.4 
tPLH Turn Off Delay 


3.0 17 
tPHL Turn On Delay 


Inputs HIGH 
Inputs at GND 


—2.82 =4592 —2:592 


Vcc = 5.0 V 


Ss 


> > 


I Vcc = 5.0 V, See Figure 12 C, = 15 pF 


e8) 
> 


2.0 13 


ELECTRICAL CHARACTERISTICS 9009XM (Ta = —55°C to 125°C, Voc = 5.0 V +10%) 


LIMITS 
SYMBOL PARAMETER —55°C 25°C 125°C | UNITS TEST CONDITIONS 
MIN. MAX. {/MIN. TYP. MAX. |MIN. MAX. 
Guaranteed Input HIGH Threshold 
Guaranteed Input LOW Threshold 
VIL Input RON Mettage Voltage for All Inputs _ 
VOH Output HIGH Voltage Volts | Vcc = 4.5 V, IoH = —3.96 mA, Inputs at Vi 
VOL Output LOW Voltage Volts iVcc = 5.5.V, loL = 52.8 MA, Vi y= 5.5 V 
, Vcc = 4.5V, lot = 40.8 mA, Inputs at Viy 
Vcc = 5-5 V, Vin = 4.5V 
NH Input HIGH Current GND-on Other Inputs 
: nee Vcc =5.5V Vin =0.4V 
We Input LOW Current mA c¢ “IN 
F ‘|Vec=4.5V_ | 5.5 V on Other Inputs 
Vcc Current, Gate On (each gate). ~ [Inputs HIGH _ 
loc ea = mA Voc = 5.0V 
Vcc Current, Gate Off (each gate) Inputs at GND — 
tPLH Turn Off Delay ns |Vcc = 5.0 V, See Figure 12 
tPHL Turn On Delay ns |C_ = 15 pF 


VoyT ~OUTPUT VOLTAGE - VOLTS 


Ppy7 POWER DISSIPATION -mW 


TTL/SSI * 9000 SERIES 


9009 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE VERSUS INPUT CURRENT VERSUS OUTPUT CURRENT VERSUS OUTPUT VOLTAGE 
INPUT VOLTAGE INPUT VOLTAGE OUTPUT VOLTAGE (OUTPUT LOW) 


Voc #5.0 v els 
INPUTS AT GND. 


— 
2 
o 


Iyy- INPUT CURRENT-mA 


Igyr ~OUTPUT CURRENT - mA 
Iqyt ~OUTPUT CURRENT - mA 


1.0 2.0 j ~2, 2.0 40 6.0 0 0 10 20 30 40 50 60 7.0 0.5 1.0 1.5 2.0 
Vin ~ INPUT VOLTAGE -VOLTS Vin INPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE - VOLTS Voyt ~ OUTPUT VOLTAGE ~ VOLTS 


Fig. 4 Fig. 5 Fig. 6 Fig. 7 


POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 


WORST CASE LOGIC LEVELS WORST CASE HIGH LEVEL WORST CASE LOW LEVEL 
POWER DISSIPATION VERSUS VERSUS NOISE IMMUNITY VERSUS NOISE IMMUNITY VERSUS 
SUPPLY VOLTAGE AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE 

; 24 


_JSHIGH LEVEL FAN OUT <66 | 45VE Voc S5.5V_| 


VOLTAGE -VOLTS 
HIGH LEVEL NOISE IMMUNITY - VOLTS 
LOW LEVEL NOISE IMMUNITY - VOLTS 


/ : 25 
Voc ~COLLECTOR SUPPLY VOLTAGE - VOLTS Ta AMBIENT TEMPERATURE -°C Ty ~ AMBIENT TEMPERATURE -*C Ty~ AMBIENT TEMPERATURE -°C 


Fig. 8 Fig. 9 Fig. 10 Fig. 11 
SWITCHING CHARACTERISTICS 
TEST CIRCUIT WAVEFORM 


Vec 


al 


f ~ 1.0 MHz 

Amp =~ 4.0 V 
Width ~ 200 ns i 
te = ty <10ns = 


*includes all probe and jig capacitance 


Fig. 12 


WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY 
VERSUS VERSUS 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE 


Voc 5.0V__ |. | Voc? 5.0V 
SEE FIG.12 ! \ : SEE FIG. 12 
os ~ + ee 2 + - + t 


tpL TURN OFF DELAY-ns 
toy —TURN ON DELAY-ns 


Ty -AMBIENT TEMPERATURE 2% Ta- AMBIENT TEMPERATURE -°C 


Fig. 13 Fig. 14 
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QUAD EXCLUSIVE OR GATE — 9014 


The 9014 consists of four exclusive OR gates, useful in a large number of code conversion, parity generation/checking, and comparison 
applications. Two of the gates have an additional complemented output for greater system flexibility. The 9014 has high speed, high fanout 
capabilities and is compatible with all members of the Fairchild TTL family. 


LOGIC DIAGRAM CIRCUIT DIAGRAM 


EXCLUSIVE OR GATE INVERTER 
O Voc ‘: 


B74) 


Z OUTPUT 


1.25 kX 


13 


Vcc = PIN 16 


Foot: “CME SFINe Fig. 2 


LOADING FACTORS 


PIN NAMES LOADING (Note a) NOTES: 
All Inputs 1.5 ULL. a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
Outputs b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 
3, 7,9, 13 (Note b) 10ULL c. 9 U.L. is the output LOW drive factor and 19 U.L. is the output HIGH drive factor. 
6, 10 (Note c) 9 ULL. 


Fig. 3 


FUNCTIONAL DESCRIPTION — The exclusive OR gate produces an output when the inputs are complementary. Two gates have an additional 
inverted output which provides directly a compare capability. The Boolean experessions for the gates are: Z = AB+AB;Z=AB+ AB. 


TRUTH TABLE 


H = HIGH Voltage Level 
L = LOW Voltage Level . _ 
Zz. 
Fig. 4 


WAVEFORMS 


f =~ 1 MHz 

Amp. ~ 4.0 V 

Pulse Width = 200 + 20 ns *Cy includes probe and jig 

tr =t¢< 10 ns Fig. 5 capacity Fig. 6 Fig. 7 
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ELECTRICAL CHARACTERISTICS 9014XC (Tp = 0°C to +75°C, Voc = 5.0 V +5%) 


SYMBOL PARAMETER 


Vin Input HIGH Voltage 


Vit Input LOW Voltage 
VoH Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Current 
Input LOW Current 


Vcc Current, Gate On 
(each gate) 


Vcc Current, Gate Off 
(each gate) 


LIMITS 


oc +25°C 


MIN. MAX. 


TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Volts 


Volts 


z 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Voc = 4.75 V, loy = —1.20 mA 

loH = —1.14 mA (Pins 6 & 10) 
Inputs at Vj_ & Vy per Truth Table 
Vec = 5.25 V, lo = 16.0 mA 

toL = 14.4 mA (Pins 6 & 10) 
Inputs = 5.25 V or OV per Truth Table 
Vcc = 4.75 V, lot = 14.1 mA 

lOL = 12.7 mA (Pins 6 & 10) 
{nputs = 5.25 V.or OV per Truth Table 
Veco =5.25V,Vin =4.5V 
Other Inputs = GND 


mA |Vcc=5.25 V | Vin =0.45V 
mA {Vcc = 4.75 V {| Other Inputs = 5.25 V 
Vcc = 5.0 V, One Input = 5.5 V, 
One Input = GND 
Vcc = 5.0 V, Inputs = GND 
Vec = 5.0 V, Inputs = 5.5 V 


Switching Tests 


Switching Tests 


6.0 
6.0 16 
7.0 11 


7.0 15 19 
10 21 32 
10 20 32 


Vcc = 5.0 V, Input Node HIGH 


Vcc = 5.0 V, Input Node LOW 


a 


a an nla 


Vcc = 5.0 V, Viny = 5.0V 
Cy = 15 pF 
See Figures 5 & 6 on previous page 


Veco =5.0V, Vint =0V 
CL = 15 pF ; 
See Figures 5 & 7 on previous page 


=] 
a 


ELECTRICAL CHARACTERISTICS 9014XM (Ta = —55°C to +125°C, Vcc = 5.0 V £10%) 


SYMBOL PARAMETER —55°C 
MIN. MAX.|MIN. TYP. MAX.|MIN. MAX. 


Input HIGH Voltage 
Input LOW Voltage 


Output HIGH Voltage 


LIMITS 


TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 
Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Voc = 4.5 V, lon = —1.32 mA 
1OH = —1.20 mA (Pins 6 & 10) 
Inputs at Vit. & Vip per Truth Table 


Output LOW Voltage 


Input LOW Current 


Vcc Current, Gate On 
(each gate) 

Vcc Current, Gate Off 
. {each gate) 


Voc = 5.5 V, top = 17.6 mA 

lo_ = 16 mA (Pins 6 & 10) 
Inputs = 5.5 V or OV per Truth Table 
Veco = 4.5 V, lot = 13.6 mA 

OL = 12.4 mA (Pins 6 & 10) 
Inputs = 5.5 V or O V per Truth Table 
Vec = 5.5 V, Vin = 4.5 V 
Other Inputs = GND 


mA |Vcc = 5.0 V, One Input = 5.5 V 
One Input = GND 


Vcc Current On 


mA |Vcc= 5.0 V, Inputs = GND 


Veg=50V-Inputt= 55 V 


mA | Vcc = 5.0 V, Input Node HIGH 


Per Inverter Off 


Switching Tests 


Switching Tests 


mA | Vcc = 5.0 V, Input Node LOW 


Vec = 5.0 V, Vin, = 5.0V 
Cy = 15 pF 
See Figures 5 & 6 on previous page 


oo] 
a 


Vcc = 5.0 V, Ving =OV 
CL = 15 pF 
See Figures 5 & 7 on previous page 


=] 
a 
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QUAD NOR GATE — 9015 
The TTL 9015 consists of three 2-input and one 4-input NOR gates. The NOR gate produces a LOW output if any of the inputs are HIGH. 


LOGIC DIAGRAM CIRCUIT DIAGRAM LOADING FACTORS 
PIN NAMES LOADING 


All Inputs 1 ULL. 
All Outputs 10 ULL. 


(1 U.L. = 40 HA HIGH/1.6 mA LOW) 
Fig. 3 


SWITCHING WAVEFORMS 


*4-input gate only 


Fig. 2 


ELECTRICAL CHARACTERISTICS 9015XC (0°C to +75°C, Vcc = 5.0 V +5%) 


LIMITS 
SYMBOL PARAMETER ° +25°C +75°C UNITS TEST CONDITIONS 
MIN. MAX.|/MIN. TYP. MAX.|MIN. MAX. 


Guaranteed Input HIGH Threshold 
Guaranteed Input LOW Threshold 
VIL eee | oes ike Voltage for All Inputs 


VOH 2.4 2.4 Volts | Voc = 4.75 V, Io = —1.2 mA, Inputs = Vit 
VOL Output LOW Voltage 0.45 0.21 0.45 0.45] Volts | Vcc = 5.25 V, Io_ = 16.0 mA, Inputs = 5.25 V 
Pere 0.45 0.21 0.45 0.45] Volts | Vcc = 4.75 V, Io = 14.1 mA, Inputs = ViH 
| 10-16 


l Input LOW Current 


Vcc =5.25V | Vin =0.45V 
E ; Vcc = 4.75 V | 5.25 V on Other Inputs 
(cach gate) 875[ 8.78.75 —~8.75 : 
Vcc = 5.0V 


° 
(o) 


] 
cs Vcc Current, Gate Off 3.38 2.2 3.38 3.38 Inputs LOW 
(each gate) 6.77 44 6.77 6.77 Inputs LOW (4-Input Gate Only) 


3.0 7.0 13 
3.0 9.0 15 


tPLH Turn Off Delay Vcc = 5.0 V, CL = 15 pF 


pons | (See Figure 4) 


tPHL Turn On Delay 


ELECTRICAL CHARACTERISTICS 9015XM (—55°C to +125°C, Vec = 5.0 V +10%) 


LIMITS 
SYMBOL PARAMETER —55°C +25°C +125°C UNITS TEST CONDITIONS 
MIN. MAX.|MIN. TYP. MAX.|MIN. MAX. 


mA 

mA 

Guaranteed Input HIGH Threshold 
vin ee Voltage for All Inputs 


4 
Volk Guaranteed Input LOW Threshold 
Voltage for All Inputs 
Output HIGH Voltage 2.4 2.7 ‘2.4 


Vcc = 4.5 V, lon = —1.32 mA, Inputs = Vi 
Output LOW Voltage : 0.21 0. 0.4] Volts | Vcc = 5.5 V, Inputs = 5.5 V, lo, = 17.6 mA 
. 0.21 0.4 0.4] Volts | Vcc = 4.5 V, VIN = ViH, loL = 13.6 mA 
tnput HIGH Current uA 
mA 
mA 


Oo 
oo 


2.0 
2.4 


Vcc = 5.5V, Vin =4.5V 
GND on Other Inputs 
—1.1 -—1.6 Vcc =5.5V |] Vinz0.4V 
‘ARI LOWEIHER Lose sl 26] cc IN 
—1.24 —0.87 —1.24 . Vcc =4.5V | 5.5 V on Other Inputs 


Vcc Current, Gate On 4.25 6.07 : Inputs HIGH 
5.7 8.14 


oO) 
oO oo 
“N S$ DS 


o| a 
O|N 
“i > 


Inputs HIGH (4-Input Gate Only) 


(each gate) 


w 
N 


: : ace 
Vcc Current, Gate Off 3.2 3.2 Inputs LOW con key 
(each gate) Inputs LOW (4-Input Gate Only) — 
Turn Off Delay 30 60 10 | ns |Vec = 5.0 V, CL = 15 pF 


Turn On Delay ; 3.0 8.0 12 ns | (See Figure 4) 


fey] 
BSS 
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JK FLIP-FLOPS — 9000, 9001 
DUAL JK FLIP-FLOPS — 9020, 9022 


DESCRIPTION — The TTL 9000 series has four flip-flops to satisfy the storage requirements of a logic system. All are master/slave JK designs 
and have the same high speed and high noise immunity as the rest of the 9000 series. As with the gates, all inputs have diode clamps to reduce 
ringing caused by !ong lines and impedance mismatches. 


The JK type flip-flop was chosen for all flip-flop elements in this family because of its inherent logic power. The input function required to 
produce a given sequence of states for a JK flip-flop will, in general, contain more ‘‘don’t care” conditions than the corresponding function for 
an RS flip-flop. These additional ‘‘don’t care’ conditions will, in most cases, reduce the amount of gating elements required to implement the 
input function. 


The master/slave design offers the advantage of a dc threshold on the clock input initiating the transition of the outputs, so that careful control 
of clock pulse rise and fall times is not required. 


Data is accepted by the master while the clock is in the LOW state. Refer to the truth table for definition of HIGH and LOW data. Transfer 
from the master to the slave occurs on the LOW to HIGH transition of the clock. When the clock is HIGH, the J and K inputs are inhibited. 


A joint (JK) input is provided for all flip-flops in this family. This common input removes the necessity of gating the clock signal with an 
external gate in many applications. This not only reduces package count, but also reduces the possibility of clock skew problems, since with 
internal gating provided, all flip-flops may be driven from a common clock line. Several TTL drivers may be used in parallel to drive this 
common clock line if the load exceeds the F.O. capability of the 9009 buffer. 


The asynchronous inputs provide ability to control the state of the flip-flop independent of static conditions of the clock and synchronous 
inputs. Both asynchronous set and clear are provided on all flip-flops except the 9020, which because of a logic trade-off has only clear inputs. 
The set or clear pin being LOW absolutely guarantees that one output will be HIGH, but if opposing data is present at the synchronous inputs 
and the flip-flop is clocked, the LOW output may momentarily spike HIGH synchronous with a positive transition of the clock. If the LOW 
output of the flip-flop is connected to other flip-flop inputs clocked from the same line, the spike will be masked by the clock. If the clock is 
suspended during the time when the asynchronous inputs are activated, no spike will occur. When the spikes can cause problems, a simple 
solution is to common the joint JK inputs with the synchronous set or reset signal. 


LOGIC DIAGRAMS 


9020 


GND= 
9001 9022 


l 
~“ 


Fig. 1 


FUNCTIONAL LOGIC DIAGRAMS 
9020/9022 


Sp 9022 ONLY Sp 9022 ONLY 
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TRUTH TABLES. 


SYNCHRONOUS OPERATION ASYNCHRONOUS OPERATION 


AFTER CLOCK INPUTS | 
OUTPUTS SD | 


OUTPUTS 


ONE ZERO 


BEFORE CLOCK 
OUTPUTS INPUTS 


0 


ZERO | ONE ZERO 4 
H L 
L H 
SYNCHRONOUS 


INPUTS CONTROL 


SYNCHRONOUS OPERATION — The truth table defines the next state of the flip-flop after a LOW to HIGH transition of the clock pulse. The 
next state is a function of the present state and the J and K inputs as shown in the table. 


The J and K inputs in the table refer to the basic flip-flop J and K inputs as indicated on the logic diagrams. These internal inputs are for every 
flip-flop the result of a logic operation on the external J and K inputs. This operation is represented symbolically by AND gates in the logic 
diagram for each flip-flop. Logic diagrams are in accordance with MIL Standard 806B. 


The L* symbol in the J and K input column is defined as meaning that input does not go HIGH at any time while the clock is LOW. 
The H* symbol in the J or K input column is defined as meaning that the input is HIGH at some time while the clock is LOW. 

The X symbol indicates that the condition of that input has no effect on the next state of the flip-flop. 

The H and L symbols refer to steady state HIGH and LOW voltage levels, respectively. 


UNUSED INPUTS — The 9001, 9020 and 9022 all have active level LOW synchronous inputs. When not in use they must be grounded. All 
other unused inputs, including asynchronous, should be tied HIGH for maximum operating speed. 


ELECTRICAL CHARACTERISTICS 9000XC, 9001XC, 9020XC AND 9022XC (T, = 0°C to 75°C, Vcc = 5.0 V 5%) 


LIMITS 


SYMBOL PARAMETER 25°C TEST CONDITIONS 
MIN. MAX. |MIN. TYP. MAX. |MIN. MAX. 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


ViL Input LOW Voltage Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Vou Output HIGH Voltage 24 30 Vec = 4.75 V, low =—1.2 mA ae 


VOL Output LOW Voltage NCGS Ola ne 
Vcc = 5.25 V, lot = 16 mA 


ViH Input HIGH Voltage 


Input HIGH Current 
All J, K Inputs 
T Inputs 9000, 9001 _ 
ne JK Inputs 9000, 9001 nee Ree ithe 
T Inputs 9020, 9022 GND on Other Inputs 
JK Inputs 9020, 9022 
Sp, Cp (all Flip-Flops) 
input LOW Current 
All J, K Inputs 
T Inputs 9000, 9001 
JK Inputs 9000, 9001 
T Inputs 9020, 9022 
JK Inputs 9020, 9022 


, Sp, Cp (all Flip-Flops) at eee 
iS Input LOW Current 5 
Inputs 


All J, K Inputs 

T Inputs 9000, 9001 
JK Inputs 9000, 9001 
T Inputs 9020, 9022 
JK Inputs 9020, 9022 
Sp Cp (all Flip-Flops) 


Voc Current 7... 
9000 28 28 28} ma [Spat GND 


| Vcc =5.0V 
a 9001 Sp at GND = 


9020, 9022 each Flip-Flop 30 30 30 Cp1. Cp2 at GND 


5-15 


TTL/SSI * 9000 SERIES 


LOADING FACTORS 


9000 9001 
PIN NAMES LOADING PIN NAMES LOADING 
(Note a) (Note a) 
JK 2 ULL. JK 2 ULL. 
J1, J9, J3, Ky, Ko, Ka, T 1U.L. J, J2, J3, Ky, Ko, K3, T 1 ULL. 
Sp. Cp 3 ULL. Sp, Cp 3 ULL. 
Outputs (Note b) 10 ULL. Outputs (Note b) 10 ULL. 
9020 9022 
PIN NAMES LOADING PIN NAMES LOADING 
(Note a) (Note a) 
JK 4U.L. JK 4U.L. 
J, Ky, Kg 1 ULL. JK 1 ULL. 
T 2 ULL. T 2 ULL. 
Cp 3ULL. Cp BULL. 
Outputs (Note b) 10 ULL. Outputs (Note b) 10 ULL. 


NOTES: 


a. 1 Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW; the HIGH load factor of 40 uA measured at 2.4 V is considered equivalent to 60 vA 
measured at 4.5 V for purposes of system loading calculations. 
b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor. 


Fig. 3 


ELECTRICAL CHARACTERISTICS 9000XM, 9001XM, 9020XM AND 9022XM (Ta = —55°C to 125°C, Voc = 5.0 V +10%) 


LIMITS 
SYMBOL PARAMETER 7 25°C 125°C UNITS TEST CONDITIONS 
MIN. MAX. |MIN. TYP. MAX. |MIN. MAX. 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


l 
uo 
a 
Qq 


Vin Input HIGH Voltage 


VEL Input LOW Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


Input HIGH Current 
All J, K Inputs 
T Inputs 9000, 9001 


NO 
Oo 
= 
NI 
—_ 
a 
< 
o 
as 
“ 


‘ip 
Lad 
rs 
N 
NI 
S 
‘S 

F 
o 
a 
< 
i?) 
io} 
n 
= 
o 
< 
Oo 
= 
nl 
| 
N 
3 
> 


rs) 
° 
N 
— 
md 
BSS 
at 
ay 

A 
o 
= 
an 


Veco = 4.5V, loy = 12.4mA 
Vec =5.5V, lo, = 16.0 mA 


Vec =5.5V, Vin =4.5V 


N : 
| 
: Ned 
w N : 
i) ° aS 
= 
> 


NH JK Inputs 9000, 9001 10 120 120 
T Inputs 9020, 9022 GND on Other Inputs 
JK Inputs 9020, 9022 240 
Sp, Cp (all Flip-Flops) fF 14160 | 160 
Input LOW Current 
All J, K Inputs —1.60 
T Inputs 9000, 9001 
JK Inputs 9000, 9001 mA | Vcc =5.5V 
T Inputs 9020, 9022 
JK Inputs 9020, 9022 -44 -640 |  — 6.40 | Vin =0.4V 
" , Sp, Cp (all Flip-Flops) 2.97 —4.32 4.32 5.5 V GND on Other 
nput LOW Current Inputs 
All J, K Inputs —0.87 —1.24 
T Inputs 9000, 9001 
JK Inputs 9000, 9001 Ibe er —1.74 —2.48 mA |Vcec=4.5V 
T Inputs 9020, 9022 
JK Inputs9020,9022_ | 4.96 | 3.48 4.96 | 4.96 | 
Sp, Cp (all Flip-Flops) —2.35 —3.75 
Vcc Current 
ine 9000 24 13 24 Sp at GND 
9001 1428 | 28 | mA |SpatGND | Vcc=5.0V 
9020, 9022 each Flip-Flop 27 14 27 27 Cp1, Cp2, at GND 
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TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
9000, 9001, 9020 AND 9022 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE CLOCK OUTPUT VOLTAGE INPUT CURRENT VERSUS INPUT CURRENT VERSUS 


ASYNCHRONOUS INPUTS VERSUS INPUT VOLTAGE INPUT VOLTAGE 9004 INPUT VOLTAGE 9009 
4.0 aac ; 2.0 2.0 L 
ad 0 0 | 
g 30 z Z 
w = -20 1 -2.0 | - 
2 BP ABR | fete be] tS @ | 
S 20 2 -40 5 -40 | ee 
5 5 ; if 
3 2 -6.0 z -6.0 a oe 
1.0 Zz = 
3 -8.0 -8.0 Hine 
0 -10 Lt -10 tt i 
0 1.0 2.0 3.0 0 -1.0 20 3.0 ~2.0 0 20 40 60 8.0 -2.0 0 20 40 6.0 
Vin ~ INPUT VOLTAGE -VOLTS Vij INPUT VOLTAGE -VOLTS Viy ~ INPUT VOLTAGE - VOLTS Vin - INPUT VOLTAGE - VOLTS 
Fig. 4 Fig. 5 Fig. 6 Fig. 7 
INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT CURRENT VERSUS INPUT OUTPUT CURRENT VERSUS 
INPUT VOLTAGE INPUT VOLTAGE VOLTAGE ASYNCHRONOUS OUTPUT VOLTAGE 
JK INPUT 9000, 9001 JK INPUT 9020, 9022 INPUTS — ALL FLIP-FLOPS (OUTPUT LOW) 


2.0 2.0 = 
Voc 75.0V 
INPUTS OPEN _ 
« 0 a a 
i = < & 
' -2.0+—+ 44 1. -+- H -20 . 
a z* 5 ius 
w e ¥ ia 
& Ps & 2 
5 Ss ° 
3 -4.0 So -40 oO bk 
—a 
= 2 5 = : 
a z =z > 
= -6.0 = -6.0 = Z2 j 
: . 2 5 sol 
Lond o 
-8.0 -8.0 “ y 
10 I -10 -10 peee| iI ’, ms a 
-2.0 0 20° 4.0 6.0 8.0 2.0 0 2.0 40 6.0 8p -2.0 0 2.0 40 6.0 8.0 0 05 1.0 15 2.0 
Vin ~ INPUT VOLTAGE ~ VOLTS Vin “INPUT VOLTAGE -VOLTS Vin — INPUT VOLTAGE - VOLTS Voyt - OUTPUT VOLTAGE - VOLTS 
Fig. 8 Fig. 9 Fig. 10 Fig. 11 


SWITCHING CHARACTERISTICS (Tq = 25°C, Voc = 5.0 V, CL = Cy = 15 pF of all flip-flops unless otherwise noted) 


SYMBOL PARAMETER Le ree UNITS FIGURES 
; | ClocktoOutput— i (ists—‘“‘;O!CrdrY.U!U!U!Udtlt Cll ls 17, 18, 19 Se 
PLH Sp or Cp to Output ee ee 17, 18,19 
Glock to Ovtpat AR 
J,KorJK  [_9000XM = ee ie ee ee ae. _ 
9000XC a ee ee eee ‘ — 
‘set-up 9001XM,9020xM,9022xM__ | 10 | | 
9001XC, 9020XC, 9022XC zee ee ee ee ee "17, 18, 19 
Tor & Data Evy ae ee 
J, Kor JK 9000 only ee | a |: ee eS ee Be SA 
i | 9001,9020,9022, | CT OT : 
release a 9001, 9020, 9022 7 17, 18, 19 
Jor K Data Entry ees eS ae ee ee 
9000 only | Positive | = | 20 { {| ons | 17,19 eet ee 
Widths 9001,9020, | Positive [| ae 17, 18, 19 
9022 | Negative [| pF CT ts 17, 18, 19 
Sp or Cp | Negative [| ee ee ee bees 
Toggle Frequency goooonty | [MHz 17,19 
9001, 9020, 
9022 MHz 17, 18, 19 
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MAX. AND MIN. PROPAGATION MAX. AND MIN. PROPAGATION 
DELAYS VERSUS DELAYS VERSUS AMBIENT INCREASE IN ASYNCHRONOUS 
AMBIENT TEMPERATURE TEMPERATURE ASYNCHRONOUS OR CLOCK INPUT 
T TO OUTPUT INPUTS TO OUTPUTS DUE TO OUTPUT CAPACITANCE 


20 


PROPAGATION DELAYS - ns 
PROPAGATION DELAYS — ns 


INCREASE IN PROPAGATION DELAY -ns 


ce) 
0 40 80 120 160 200 


Ta-AMBIENT TEMPERATURE-°C Ty AMBIENT TEMPERATURE-°C Cy-LOAD CAPACITANCE - pF AT BOTH OUTPUTS 
Fig. 12 Fig. 13 Fig. 14 
9001 — 9020 — 9022 9000 
SET-UP/RELEASE TIME AND NEGATIVE CLOCK PULSE WIDTH 
NEGATIVE CLOCK PULSE WIDTH SET-UP/RELEASE TIME 
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 


= 52 


MIN. NEGATIVE ——1+- 
CLOCK PULSE WIDTH 


TIME - ns 
TIME-ns 


"-55 25 125 
Ta- AMBIENT TEMPERATURE -°C Tg AMBIENT TEMPERATURE-°C 


Fig. 15 Fig. 16 


WITCHING TEST CIRCUITS 
9000/9001 . aa 9020/9022 


R= 2.0 kQQ 
Fig. 17 C, = CL = 15 pF including probe and jig capacitance Fig. 18 


WAVEFORMS 


VJK 


'SET-UPOR 'RELEASE 
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SWITCHING TEST NOTES 


tPLH and tpHL 
1. Vy should be kept at the HIGH logic level when performing tp__}y/tpH L tests. 
2. Drive the clock pulse input with a suitable pulse source. tpy yj and tpH_ delays are as defined in the waveforms. 


tset-up 


1. tset-up is defined as the minimum time required for a HIGH to be present at a synchronous logic input at any time during the LOW state of 
the clock in order for the flip-flop to respond to the data. 


2. The test for tset-up is performed by adjusting the timing relationship between the Vcp and Vy inputs to the tset-up Minimum value. A 
device that passes the test will have the output waveform shown. The output of a device that does not pass the tset-up test will remain at a 
static logic level (no switching will occur). 


trelease 


1. trelease is defined as the maximum time allowed for a HIGH to be present at a synchronous logic input at any time during the LOW state of 
the clock and not be recognized. 


2. The test for trelease is performed by adjusting the timing relationship between Vcp and V jk to the trefegse Maximum value. The outputs 
of devices that pass will remain at static logic levels. In order to check both J and K sides of the flip-flop it is necessary to perform the test 
with the flip-flop in each of its two possible states, i.e., set and clear. This can be accomplished by making use of the appropriate direct 
inputs to establish the state before a test. The outputs of devices that do not pass the trejease test will exhibit pulses instead of static levels. 


RECOMMENDED INPUT PULSE SOURCES 


PULSE 
GENERATOR 


AOJUSTABLE 
DELAY 
NETWORK 
ADJUSTABLE 
DELAY 
NETWORK 


DTL9932 gates with adjustable capacitors connected from extender inputs to ground make suitable delay elements. 


FREQUENCY = 2MHz 
DUTY CYCLE = 50% © GND. TO INHIBIT 


FOR tpLH/tPHL 


9000 SCHEMATIC DIAGRAM 9001 SCHEMATIC DIAGRAM 


Vcc = Pin 14 = = = 
GND=Pin 7 


TTL/SSI * 9000 SERIES 


9020 SCHEMATIC DIAGRAM 


Vec = Pin 16 
GND=Pin 8 


NOMINAL COMPONENT VALUES (ALL FLIP-FLOPS) 
Ri, R4, Rs, Rg, R10, R14, R17, R21, R22, R23, R24, R26, Rag = 4.0 ka 
R2, R3, Rg, R7 = 2.0 kQ 

Rg, Rig, Rag, R31 = 6.0 kQ 

R11, Rig = 1.5 kQ 

R42, Rig = 150 2 

R713, Ra9 = 80 2 

R15, R22, R25, R27. R39 = 1.25 kQ 
R32 = 1.0 kQ 

Cz, C2 = 10 pF 
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TTL/SSI ¢ 9000 SERIES 


9022 SCHEMATIC DIAGRAM 


16 
Yee 


Q4 Q7 re 
PY OTK 
gE 
gil Q 


p 


Voc = Pin 16 
L GND=Pin 8 


APPLICATIONS 


SYNCHRONOUS BDC COUNTER DIVIDE BY TEN COUNTER 


Two TTL 9020 Dual Flip-Flops require no addi- Two TTL 9020 Dual Flip-Flops require no addi- 
tional gating to produce a:fully synchronous 8421 tional gating elements to produce divide by ten 
code BCD Counter, circuit with a square wave divide by ten output and 


a divide by five output, 


BINARY COUNTER WITH ASYNCHRONOUS PARALLEL LOAD AND CLEAR 


—_—— PARALLEL INPUT 


——_— 
ai a 
@ 1/4 9002 ; tC] 1/4 9002 


TRANSFER 
ENABLE 


COUNT 
ENABLE 


Binary counter using synchronous 
2-bit stages with trickle down 
between stages illustrates method 
of utilizing dual JK_ flip-flops 
having common clocks in counter 
applications. 


COUNT 
INPUT 

MASTER 
CLEAR 


—_——_. PARALLEL OUTPUT — 
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TTL/SSI * 9000 SERIES 


DUAL JK (OR D) FLIP-FLOP — 9024 


The 9024 consists of two high speed, completely independent transition clocked JK flip-flops. The clocking operation is independent of rise 
and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins together. 


LOGIC DIAGRAM FUNCTIONAL LOGIC DIAGRAM 


Fig.1 Fig. 2 


LOADING FACTORS 


PIN NAMES LOADING 
(Note a) 
LK 1 ULL. 
Clock, Sp 2 ULL. 
Cp 3 U.L. 


Outputs (Note b) 10 ULL. 


Fig. 3 
NOTES: 
a. 1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW; the HIGH load factor of 40 uA measured at 2.4 V is considered equivalent to 60 uA 
measured at 4.5 V for purposes of system loading calculations. 
b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor. 


TRUTH TABLES 


SYNCHRONOUS ENTRY J-K MODE OPERATION SYNCHRONOUS ENTRY D MODE OPERATION 


| | OUTPUTS AT tn1 
Ps Oo el INPUTS AT tn || _ OUTPUTS AT tas 
L H , rf 

L H L 


L 
H H 


Toggles 


ASYNCHRONOUS ENTRY INDEPENDENT 
OF CLOCK & SYNCHRONOUS INPUTS 


INPUTS | OUTPUTS _| 
Sp Cp | Q (o) 
5(11) 1(15) | 6(10) 7(9) 
i : 
L H L 
H L H 
H H No Change 
L = LOW Logic Level 
H = HIGH Logic Level 
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TTL/SSI * 9000 SERIES 


ELECTRICAL CHARACTERISTICS 9024XC (Tq = 0°C to 75°C, Veg = 5 V +5%) (Note 3) 


LIMITS 
oc 25°C - 75°C UNITS TEST CONDITIONS 
MIN. MAX. 


SYMBOL PARAMETER 


= 
Zz 
Ss 
> 
x 
= 
e 
4 
< 
n°) 
Ss 
> 
x 


Guaranteed {nput HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Volts | Voc = 4.75 V, IoH = —1.2 mA 


Vcc = 4.75 V, lot = 14.1 mA 
Vcc = 5.25 V, lot = 16mA 


Vin Input HIGH Voltage Volts 


VEL Input LOW Voltage Volts 


VOH Output HIGH Voltage 


2.4 2.4 3.0 2.4 


VOL Output LOW Voltage Volts 


0) 


Input HIGH Current 


Vcc = 5.25 V, Vin = 4.5 V 


10 120 120 GND on Other Inputs 


240 


(tH Clock Input, Sp 


N 
| 
NO 
BSS 
Oo 


Input LOW Current 
J, K 


Clock Input, Sp 


| 
a) 
i) 
LN 
oO 

| 
wo 
N 


) 
N 
_ 
So 
; - 
o : 
I 
w 
NO 


Vcc = 5.25 V 


> > > 
| 


Cp (Note 4) an —3.0  —4.8 Vin = 0.45 V 

vs | oA. | —0.94. —1.41 1.41 4.5 V on Other Inputs 
Clock Input, Sp —1.88  —2.82 —2.82 Vcc = 4.75 V 
Cp (Note 4) —282 —4.23 —4.23 || 
Output HIGH 

- —10 - -1 A | Vcc =5.25V,V =0.0 V 

SC Short Circuit Current e ¢ ae i ae cc = 8.28 Ont 


© 
° 
rs 
3 

> 


Per Flip-Flop in Worst Logic State 


ELECTRICAL CHARACTERISTICS 9024XM (Ta = —55°C to 125°C, Vcc = 5 V +10%) (Note 3) 


LIMITS 
SYMBOL PARAMETER —55°C 25°C 125°C UNITS TEST CONDITIONS 
xX. | MIN. = TYP. MAX. | MIN MAX 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 

Guaranteed Input LOW Threshold 
Voltage for All Inputs 

Vcc = 4.5V, loH =—-1.2 mA 
olts Vcc = 4.5V, loL = 12.4mA 

olts Vcc =5.5V, lot = 16 mA 


Volts 


VIH Input HIGH Voltage 2 
VIL Input LOW Voltage 


Volts 


= 
NI 
L 


—_ 
| 
N | 
‘S : 
fee) . 


MIN. MA 
0 
A 


VOH Output HIGH Voltage 2 


VOL Output LOW Voltage 


Input HIGH Current 


a 
a 
Ls 
NI 
N 
wN 


Vec = 5.5 V, Vin =4.5V 


| 24 
pC 
| iT 
Input LOW Current 
Ae a aes 
Clock Input, Sp 3.2] mA | Vec=5.5V 
Cp (Note 4) ae. ee ee Min = O.4¥ 
HL K “0.01 1.24 —T24 4.5 V on Other Inputs 
Clock Input, Sp mA 
Cp (Note 4) =3.72 =273' =3.72 2392 
isc output -30 -100|-30 -65 -100 |-30 -100}] mA_ | Vcc=5.5V,VouT=0.0V 


Short Circuit Current 


3 Slels 
a 


> 


Per Flip-Flop in Worst Logic State 


NOTES: 

1. The maximum Vcc value of 8.0 V is not the primary factor in determining the maximum Vcc which may be applied to a number of 
interconnected devices. The voltage at a HIGH output is approximately 1 Vege below the Vcc voltage, so the primary limit on the Vcc is 
that the voltage at any input may not go above 5.5 V unless the current is limited, so this effectively limits the system Vcc to 
approximately 7.0 V. 

2. Because of the input clamp diodes, excess current can be drawn out of the inputs if the dc input voltage is more negative than —0.5 V. The 
diode is designed to clamp off large negative ac swings associated with fast fall times and long lines. This maximum rating is intended only 
to limit the steady state input voltage and current. 

3. Postive current is into device and negative current is out of device. 

4. Denotes maximum current under normal operation, These currents may increase up to 4 |y,_ if J, K = HIGH and Sp = LOW. 
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TTL/SSI ¢ 9000 SERIES 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS . 


SYMBOL PARAMETER 25°C 
TYP. MAX. 


tPLH Clock to Q or 
tPHL Clock to Qor @ 


TEST CONDITIONS 


5 
172) 


nn 


Vcc = 5.0 V 
CL = 15 pF 
Each Flip-Flop 


trelease 


=) 
n 


tset-up 
tPLy Sp to Q,Cp tod 
tPHL Sp to 0, Cp toa 

Toggle Frequency 


— 
Tlade 
N 


na 


SWITCHING TEST CIRCUIT WAVEFORMS 


INPUT PULSEO 


*C, includes probe and jig capacitance 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) 


Vee °5.0V 
Inputs at gnd. 


Vy 7 INPUT CURRENT - mA 
: ' 1 


> 
o 
Tour ~ OUTPUT CURRENT - mA 
loyy - OUTPUT CURRENT - mA 


1.0 15 


Vin 7 INPUT VOLTAGE - VOLTS Vout 7 OUTPUT VOLTAGE - VOLTS 


Vout > OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD HIGH SPEED TTL/SSI @ 9H00/54H00, 74HOO 


QUAD 2-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 
DIP (TOP VIEW) | FLATPAK (TOP VIEW): 600 


DY 
OUTPUT 


Positive logic: Y = AB 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


Q9HOOXM/54HOOXM Q9HOOXC/74HOOXC 
PARAMETER —" 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
Input Loading for Each Input 


Mien pe 
is Caacale 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) FIGURE 
(Note 2) 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 


Volts Guaranteed Input HIGH Voltage 

Volts Guaranteed Input LOW Voltage 

Volts Vcc = MIN., oy = -0.5 mA, Vin = 0.8V 
Volts Vec = MIN., lot = 20 mA, Vin = 2.0V 


Vcc = MAX., Vin =2.4V 
> Each Input 
Vcc = MAX., Vin =5.5V 


Voc = MAX., Vin = 0.4 V, Each Input 


VOH Output HIGH Voltage 
VOL Output LOW Voltage 


a 
p= 
Ne Input HIGH Current — 
Fal 
= 
i 


M 


Input LOW Current 


Output Short Circuit Current 
(Note 3) 
ICCH Supply Current HIGH 


Vcc = MAX., Vip = OV 


AX. 
0.4 
2.0 

40 


A 
mA 
mA 
mA 
mA 
mA 


ICCL Supply Current LOW 26 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 


SYMBOL PARAMETER TEST CONDITIONS 
. FIGURE 


Turn Off Delay Input to Output 
Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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LPTTL/SSI 9LOO 
LOW POWER QUAD 2-INPUT NAND GATE 


DESCRIPTION — The low power TTL/SSI 9LOO consists of four NAND gates. Each gate has two 


inputs and performs positive logic. The 9LOO is designed for low power and medium speed operation. LOGIC SYMBOL 


e TYPICAL PROPAGATION DELAY OF 20 ns 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
e ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 
e TTL COMPATIBLE 
GND = PIN 7 
CONNECTION DIAGRAM 
PIN NAMES LOADING DIP (TOP VIEW) 
HIGH LOW 
INPUTS (Pins 1, 2,4,5,9, 10, 12, 13) 0.5 U.L.} 0.25 U.L. 
OUTPUTS (Pins 3, 6,8, 11) 1OU.L.1 2.5 ULL. 


1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 


FLATPAK (TOP VIEW) 


SCHEMATIC DIAGRAM 


INPUTS ae 


*Input Clamp Diode 
TYPICAL RESISTOR VALUES 
Ry = 16k R3=6k2 R5=16k22 
Roa=S5kQ2 R4= 600 2 Rg = 320 2 
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FAIRCHILD LPTTL/SSI « 9L00 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —0.5Vto+5.5V 
*tnput Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


TYP. : 
50V 55 V “55°C 10 128°C 


X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBER TEMPERATURE 


9LOOXM 
9LOOXC 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1, 2) 


CONDITIONS 


VW 2.0 p Guaranteed input LOW threshold voltage for all inputs 
ViL P| 0.7 | votes | Guaranteed input HIGH threshold voltage for all inputs 

cy 

Zs 

Cae 

a 

| ma 

ace 


SYMBOL 
PARAMETER pie: 


2 
o 2 
oo 
8 
= 
> 
x 
Cc 
2 
-| 
n 


Ne Input LOW Current | -0.25 | -0.4 | mA Voc = MAX., Vin = 0.3 V, Other Input = 4.5V 


Input HIGH Current Vec = MAX., Vin = 2.4 V | Other Input = 0.0V 


; ; Vcc = MAX., Vin = 5.5 V 
Isc (Note 4)| Output Short Circuit Current —10 —22 —40 mA Vec = MAX., Vout = 0.0 V, Inputs Grounded 
| 09 | 1.56 | mA Voc = MAX., Inputs HIGH 


lec Power Supply Current 
per Gate 0.28 mA | Veco = MAX., Inputs LOW 


NOTES: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 


2. The specified LIMITS represent the ‘‘worst case’’ vatue for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the 
allowable system operating ranges. 


3. Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 
4. Not more than one output should be shorted at a time. 


N 
° 
N 
fi 
= 
> 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
p UNITS 
cuoeee a ee 
ile = (I 


Turn On Delay [tnput to Output 


SWITCHING TIME WAVEFORMS 


SYMBOL CONDITIONS 
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FAIRCHILD TTL/SS!I « 9N00/5400, 7400 


QUAD 2-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


GND 
14 13. «12 11 10 9 8 


INPUTS OUTPUT 


Positive logic: Y = AB 


Component values shown are typical 


RECOMMENDED OPERATING CONDITIONS 


9NOOXM/5400XM 9NOOXC/7400XC 
PARAMETER UNITS 


Operating Free-Air Temperature Range 25 i &: 
Normalized Fan-Out from Each Output, N a ie U.L. 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. 
(Note 2) | MAX. 


TEST 
FIGURE 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) 


ViH Input HIGH Voltage Guaranteed Input HIGH Voltage 


VIL Input LOW Voltage 


1 

Guaranteed Input LOW Voltage 2 
Voc = MIN., Ion = 0.4 mA, Vin = 0.8 V 2 
1 


VOH Output HIGH Voltage 2 


0.22 


7 
Ged 
a 


VOL Output LOW Voltage 


i] 
4 


4 Volts 
LA 


Vcc = MIN., lot = 16 mA, Vin = 2.0 V 
Vcc = MAX., Vin = 2.4 V 


Each Input 4 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vin = 0.4 V, Each Input 3 


9N00/5400 
Voc = MAX. 5 
6 


WH Input HIGH Current 


He Input LOW Current 


A 
-20 


Output Short Circuit Current 


los 


9N00/7400 
Vcc = MAX., Vin. = OV 
Vcc = MAX., Vin = 5.0 V 


3.3 
(Note 3) 


> 
o 


ICCH Supply Current HIGH 


0 
IccL Supply Current LOW 22 


mA 
mA 
mA 
mA 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS TEST 


FIGURE 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH Turn Off Delay Input to Output 


tPHL Turn On Delay Input to Output 
NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Vcc = 5.0 V, 25°C. 
(3) Note more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S00/54S00, 74S00 


LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 


GND 


Positive logic: Y = AB 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


Input Loading for Each Input 


QUAD 2-INPUT NAND GATE 


9S00XM/54S00XM . 9S00XC/74S00XC 
Twn [te | Wak | 


SCHEMATIC DIAGRAM 
(EACH GATE) 


2.8 kQ 


{NPUTS 
O 


Component values shown are typical. 


U.L. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL prance | A UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 

Vin | Input HIGH Voltage ss | 20 «| | S| Volts _ | Guaranteed Input HIGH Voltage 

Vir | input LOW Voltage | || 8 | Volts, | Guaranteed Input LOW Voltage ' 
Vep | _Input Clamp Diode Voltage | | 068 | -1.2 | Volts | Vco=MIN., lin =-18mA : 

| Pom | Veo = MAX. Vin = 55V_ 
ic ___| teuttowGurrens sid tA -20 [mA | Voc = MAX. Vin=05V Each Input 
(Note 3) : 

ICCH Supply Current HIGH rf 108) | 16.00 |) mA OT VcC=MAX,ViN=OV 7 
ICCL Supply Current LOW | ff 25.2 | 86.00 | mA Vcc = MAX., Inputs Open : 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


PARAMETER 


SYMBOL 


Turn On Delay Input to Output 


NOTES: 


LIMITS 


Turn Off Delay Input to Output } 20 | 30 | 


TEST | 
FIGURES 


UNITS 


TEST CONDITIONS 


DD 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. . : . 
(2) Typical limits are at Vcc = 5.0V, 25 C. 
(3) Not more than one output should be shorted at a time. 


” 6-29 


DIP (TOP VIEW) 


*Open collector 


Positive logic: Y = AB 


FAIRCHILD HIGH SPEED TTL/SSI « 9H01/54H01, 74HO1 


QUAD 2-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM 


RECOMMENDED OPERATING CONDITIONS: 


PARAMETER 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 


Input Loading for Each input 


*Open collector 


FLATPAK (Top View) 


SCHEMATIC DIAGRAM 
(EACH GATE) 


AO © OUTPUT Y 


Component values shown are typical. 


Volts 


X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) ue 
(Note 2) 
Vio Input HIGH Voltage fra eee al Volts Guaranteed Input HIGH Voltage 1 
VIL Input LOW Voltage me ce Volts Guaranteed Input LOW Voltage 7 
1OH Output HIGH Current Pe oe. mA Vcc = MIN., Von = 5.5 V, Vin = 0.8 V 7 
NH Input HIGH Current a a TTC EE a Each Input 4 
Ne Input LOW Current -2.0 mA Vec = MAX. VIN = 0.4 V, Each Input 3 
ICCH Supply Current HIGH 6.8 10 mA Vcc = MAX., Vin = 0 V 6 
IccL Supply Current LOW 40 mA Vcc = MAX., Vin =4.5V 6 


SWITCHING CHARACTERISTICS (T, = 25°C) 


SYMBOL 


NOTES: 


(1) For conditions shown as MIN. or MAX.,, 


device type. 


(2) Typical limits are at Voc = 


PARAMETER 


Turn Off Delay Input to Output ec 
Turn On Delay Input to Output = 


5.0 V, 25°C. 
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TEST CONDITIONS 


Vcc = 5.0 V 
CL =25pF 
Ry» = 2802 


TEST 
FIGURE 


use the appropriate value specified under recommended operating conditions for the applicable 


FAIRCHILD TTL/SSI e¢ 9N01/5401, 7401 


QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vec O 


OUTPUT 


*“OPEN COLLECTOR 


Positive logic: Y = AB *OPEN COLLECTOR 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9NO1XM/5401XM 9N01XC/7401XC 
PARAMETER ; 


UNITS 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. UNITS TEST CONDITIONS (Note 1) Seas 
(Note 2) | MAX. GURE 


7 
1 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
1OH Output HIGH Current 


mA | Vec=MIN., Voy =5.5 V, Vit =0.8V 


Volts | Vcc = MIN., lo, = 16 mA, Vix = 2.0 V 


a 
ease 
a 
S| (On Level) 
| 
os 
eg 


VOL Output LOW Voltage 


ICCH Supply Current HIGH 


> 


| 40 | ow Vcc = MAX., Vin = 2.4 V 
WH Input HIGH Current rio | A iy ase Sey Each Input 4 
m cc = « VIN 9. 
We Input LOW Current | -1.6 | mA Vec = MAX., VIN =0.4V, Each Input 3 


m Vcc = MAX., Vin =O V 


6 
mA | Vcc=MAX.,Vin=5.0V 6 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER Ew 
eee 


TEST 
FIGURE 


SYMBOL TEST CONDITIONS 


NOTES: 


(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Vcc = 5.0 V, 25°C. 
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FAIRCHILD TTL/SSI « 9N02/5402, 7402 


QUAD 2-INPUT NOR GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


GND 
4° 061300«120~«Codksd100 9 8 


INPUTS 


OY 


Positive logic: Y = A+B Voc 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9NO2XM/5402XM 


Q9NO2XC/7402XC 


Normalized Fan-Out from Each Output, N Pe Oe be Se eee i IO A 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


PARAMETER 


Supply Voltage Vcc | 4s | 


Operating Free-Air Temperature Range 


LIMITS 
SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) TEey 
(Note 2) | MAX. FIGURE 
VIH Input HIGH Voltage | 20 | || Votts | Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage FP ff 08 | Volts | Guaranteed Input LOW Voltage 
VoL Output LOW Voltage | | 0.22, | 0.4 | Volts | Voc = MIN., lon = 16 mA, Viq = 2.0 V 10 
Vcc = MAX., Vin = 2.4 V 
i \ hateemeneenieee a re ee ‘é 
NL Input LOW Current Pf Ht | ma | Vcc = MAX., Vin = 0.4 V, Each Input 1 
Output Short Circuit Current mA 9N02/5402 
~ a ae Eee Vee = MAX. is 
lec | Supply Current LOW | | 14 27 | mA | Veg = MAX., Vin = 5.0 14 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


LIMITS 


TEST 
FIGURE 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI »« 9N03/5403, 7403 


QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) 


Vcc O 


OUTPUT 


*OPEN COLLECTOR 


Positive logic: Y = AB 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


DAR MEER 9NO3XM/5403XM 9NO3XC/7403XC cee 
ARAMET 


Supply Voltage VCC 
Operating Free-Air Temperature Range | 65 | 


Normalized Fan-Out from Each Output, N 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


—_ 
N 
a 
Oo 
NO 
ol 
~ 
° 
[el 
i?) 
i 


LIMITS 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) al 
(Note 2) | MAX. FIGURE 
VIH Input HIGH Voltage | 20 | | | Vortts | Guaranteed Input HIGH. Voltage 1 
VIL Input LOW Voltage fff 8 | volts | Guaranteed Input LOW Voltage 7 
ing Output HIGH Current | |] 0.25 | ma Vcc = MIN., Voy = 5.5 V, Vin = 0.8 V 7 
VOL Output LOW Voltage ee ee Vcc = MIN., toy = 16 mA, Vin = 2.0 V 1 
(On Level) 
nput urrent ach Input 
We Input LOW Current me Voc = MAX., Vin = 0.4 V, Each Input 
SWITCHING CHARACTERISTICS (Ta = 25°C) 
TEST 
TEST CONDITIONS FIGURE 
A 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. § : 

(2) Typical limits are at Vcc = 5.0 V, 25 C. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI ¢ 9S03/54S03, 74S03. 


QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH GATE) 


O Vcc 


INPUTS 


* OPEN COLLECTOR = = 


Positive logic: Y = AB Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 
T 9503XM/54S03XM 9S03XC/74S03XC 


PARAMETER 


Operating Free-Air Temperature Range —55 Se eS ee ee ae 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL | PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 


Vin 


VOL Output LOW Voltage 


fT volts | Guaranteed Input HIGH Voltage 

| 08 | volts | Guaranteed Input LOW Voltage 

Vcc = MIN., yy =-18MA 

Vcc = MIN., Von = 5.5V, Vin = 0.8V 
0.35 0.5 Volts Vcc = MIN., lot = 20mMA, Vin = 2.0V 
Vcc = MAX., Vin = 5.5V 
Vcc = MAX., Vin =0.5 V Each Input 
Vcc = MAX.,Vin=OV. CS 
Vcc = MAX., Inputs Open 


Each Input 


Supply Current HIGH . 


Supply Current LOW 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


TEST 
FIGURES 


SYMBOL TEST CONDITIONS 


PARAMETER puimits UNITS 
TYP. MAX. 
Turn Off Delay Input to Output 


Turn On Delay Input to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
(2) Typical limits are at Voc = 5.0V, 25°C. 


Voc = 5.0V 
EE 


Cy. = 15pF 


: = 
ol 

Pe 
“ 


Tt To be announced 1972 


FAIRCHILD HIGH SPEED TTL/SSI e 9H04/54H04, 74H04 


HEX INVERTER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH INVERTER) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 


13. 12 1) 10 


Positive logic: Y=A 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 
9HO4XM/54HO04XM QHO4XC/74HO4XC 
PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


Input Loading for Each Input 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. 
MIN. (Note 2) 


Vio Input HIGH Voltage 2.0 


UNITS TEST CONDITIONS (Note 1) FIGURE 


Volts Guaranteed Input HIGH Voltage 15 
Volts ‘Guaranteed Input LOW Voltage 16 
Volts Vcc = MIN., loH = -0.5 mA, Vin = 0.8 V 16 


Volts Voc = MIN., lo, = 20 mA, Vin = 2.0V 15 


Loe 
az 
| so. | x Voc = MAX., Vin = 2.4 V 
p10 | 
a 


VIL Input LOW Voltage 
VOH Output HIGH Voltage 2.4 
VOL Output LOW Voltage 


WH Input HIGH Current 


Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 0.4 V, 


Voc = MAX. 


Vcc = MAX., Vin =O V 
Vcc = MAX., Vin = 4.5 V 


Input LOW Current 


Output Short Circuit Current 


\ 
2 (Note 3) 


ICCH Supply Current HIGH 


A 
mA 
mA 
mA 
mA 

ICCL Supply Current LOW mA 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 


SYMBOL FIGURE 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 


5-35 


LPTTL/SSI 9LO4 
LOW POWER HEX INVERTER 


DESCRIPTION — The low power TTL/SS1I 9L04 consists of six TTL gates, each performing a single 
inversion function. Designed for low power, medium speed operation, the 9L04 is very useful where 
a number of complement signals are desired simultaneously. 


TYPICAL PROPAGATION DELAY OF 20 ns 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 
TTL COMPATIBLE 


PIN NAMES LOADING 
INPUTS (Pins 1, 3,5, 9, 11, 13) 0.5 U.L.| 0.25 ULL. 
OUTPUTS (Pins 2, 4, 6, 8, 10, 12) 10 U.L.1 2.5 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 


SCHEMATIC DIAGRAM 


OUTPUT 
UO 


*Input Clamp Diode 


TYPICAL RESISTOR VALUES 
Ry, =16kQ R3=6k2 Rs = 16kQ 
Ro = 5k2 R4=6002 Re = 3202 
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LOGIC SYMBOL 


Voc = Pin 14 
GND =Pin7 


CONNECTION DIAGRAMS 
DIP (Top View) 


FLATPAK (Top View) 


FAIRCHILD LPTTL/SSI 9L04 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vce value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current Jimit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 


—55°C to 125°C 
O°’Cto 75°C 


9LO4KM 
9LO4XC 


E 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) (See Notes 1 & 2) 


LIMITS 
SYMBOL PARAMETER TYP. 
MA 
Note 3 


= bad 

VoH Output HIGH Voltage 2.4 | a6 | | vote | Vec =MIN., lon =-—0.4 mA, VIN a VIL 
Ves. Output LOW Voltage | ot | 03 | volts | Veco =MIN., lo. = 4.0 mA, Vin = Ving 
Vin Input HIGH Voltage 2.0 Pf | Volts Guaranteed input logical H1GH voltage for all inputs 

20 

1.0 

—40 
1.56 


UNITS CONDITIONS 


Vit Input LOW Voltage Volts Guaranteed input logical LOW voltage for all inputs 
We Input LOW Current 


hin Input HIGH Current 


mA Vec = MAX., Vin =0.3V 
MA Vcc = MAX.,, VIN =24V 


mA Vec = MAX., Ving =5.5V 


mA Voc = MAX., Vout = 0.00 V, Inputs grounded 


Isc : ; 
(Note 4) Output Short Circuit Current 


lec Power Supply Current 


mA Vcc = MAX., Input HIGH 
mA Vcc = MAX., Input LOW 


per Gate 


NOTES: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

2. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allow- 
able system operating ranges. 

3. Typical limits are at Voc = 5.0 V, 25°C, and max. loading. 

4. Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


LIMITS 
PARAMETER UNITS 


es a 


SWITCHING TIME WAVEFORM 


SYMBOL CONDITIONS 


Vcc = 5.0V See Fig. 1 
CL = 15 pF 
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FAIRCHILD TTL/SSI « 9N04/5404, 7404 


HEX INVERTER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH INVERTER) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) eS 
Vcc GND 
1413 12 WM lo 9 8 
OUTPUT 
INPUT A © OY 
Positive logic: Y=A NED OOF ee tes 


RECOMMENDED OPERATING CONDITIONS 


9NO4XM/5404XM 
PARAMETER 


> 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 


fn | 
via 
S/o / 5 

= 

x 


Normalized Fan-Out from Each Output, N 
X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


/ umits | 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) Sage 
(Note 2) | MAX. 
VIL Input LOW Voltage ie Volts Guaranteed Input LOW Voltage 16 
VoH Output HIGH Voltage | 24 | 33 Volts | Vcc =MIN., Io =-0.4mA, Vin =0.8V] 16 
VoL Output LOW Voltage | | 022 | 04 Vcc = MIN., Io = 16 mA, Vin = 2.0 V 15 
m CC = -_ IN = 9. 
HL Input LOW Current mA Vcc = MAX., Vin = 0.4 V 18 
Output Short Circuit Current -20 mA 9N04/5404 ig 
eS (Note 3) -55 mA 9N04/7404 
ICCH Supply Current HIGH 6.0 12 mA Vcc = MAX., Vin = OV 20 
IccL | Supply Current LOW 18 Vcc = MAX., Vin = 5.0 V 20 
SWITCHING CHARACTERISTICS (T, = 25°C) 
LIMITS 
SYMBOL PARAMETER TEST CONDITIONS ST aee 
tPLH Turn Off Delay Input to Output sige Vcc = 5.0 V 
C, = 15 pF A 
tPHL Turn On Delay Input to Output Rx, = 4002 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI * 9804/54S04, 74804 * 9S04A 


HEX INVERTER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH INVERTER) 


O Vcc 


Positive logic: Y = A Component values 


shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9S04XM/54S04XM 9S04XC/74S04XC 
PARAMETER 9S04AXM 9SO04AXC 


Supply Voltage Vcc 


Input Loading for Each Input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging !nformation Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS , 
SYMBOL PARAMETER TYP. ~ UNITS TEST CONDITIONS (Note 1) 
MIN. (Note 2) MAX. 


VIH Input HIGH Voltage Es ae Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage a ee ee ee Guaranteed Input LOW Voitage 
Vep Input Clamp Diode Voltage Pf 065. | = .2 Vcc =MIN., l|N=—18mMA 
Vcc =MIN., !oH = —1.0 mA, Vin = 0.8 V 


V Output HIGH Volt 
a 2.1 
40 


VOL Output LOW Voltage | 0.35 | 05 [Volts | Voc=MIN., Io = 20 mA, Vin = 2.0 V 


t I t HIGH Current 
a pe a cer Wein sony 


ne 
fs 
Ra 
i | apa LOW Gurren’ ————SSdYSSS*dCSC | 2.0 | mA | Veo = MAX. VINE OBV 
—— 


Output Short Circuit Current 
= a = V 


ICCH Supply Current HIGH 24.0 Vcc = MAX., Vin =O V 


IccL Supply Current LOW Vcc = MAX., Inputs Open 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 
FIGURES 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H05/54H05, 74H05 


HEX INVERTER (WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH INVERTER) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 


2.75 k&2 


O OUTPUT Y 


“OPEN COLLECTOR 


Positive logic: Y= A “OPEN COLLECTOR 
Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9HOSXM/54HO5XM Q9HO5XC/74HO5XC 
PARAMETER : UNITS 
MIN TYP 
Supply Voltage Vcc 4.75 5.0 Volts 
Operating Free-Air Temperature Range oo. 25 2eG 
Input Loading for Each Input U.L. 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
IOH Output HIGH Current 


- LIMITS 
TYP. UNITS TEST CONDITIONS ae 
(Note 2) | MAX. 


| | Volts | Guaranteed Input HIGH Voltage 15 
| 0.8 | Volts | Guaranteed Input LOW Voltage 17 
Vcc = MIN., Voy = 5.5 V, Vin = 0.8 V 17 


Volts | Vec=MIN., lo, = 20 mA, Vin = 2.0 V 15 


legal 
ate 
P| 0 | eA | Vcc= MAX. Vin=24V Tag 
ales 
ee 


NH Input HIGH Current 


Hie Input LOW Current 
ICCH Supply Current HIGH 
Icce Supply Current LOW 


A 
mA Vcc = MAX., Vin = 5.5 V 
-2.0 Vcc = MAX., Vin = 0.4 V 18 


20 
Vcc = MAX., Vin = 4.5 V 20 


Ea 
Pett 
ie 
oles | 
(On Level) 
Poel 
eee! 
az 
eee 
— 


TEST 
FIGURE» 


TEST CONDITIONS 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C, 
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FAIRCHILD TTL/SSI ¢ 9N05/5405, 7405 


HEX INVERTER 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH INVERTER) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vcc O 


INPUT OUTPUT 


*OPEN COLLECTOR me fey ye 


Positive logic: Y = A *OPEN COLLECTOR 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9NOS5XM/5405XM 9NO5XC/7405XC 
PARAMETER UNITS 
125 


| 
< 
ce] 


Supply Voltage Vcc 5.25 Volts 


| 47% | 50 


x= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


Operating Free-Air Temperature Range 
Normalized Fan-Out from Each Output, N 


or . 


~ LIMITS 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) FESS 
(Note 2) | MAX. FIGURE 


VIH Input HIGH Voltage Guaranteed {nput HIGH Voltage 15 
VIL Input LOW Voltage 


IOH Output HIGH Current 


Guaranteed Input LOW Voltage 17 : 
Vcc = MIN., VoH= 5.5 V, Vin = 0.8 V 17 


pf Votes | 
| 0.8 | Volts | 
| ma | 
Vcc = MIN., Io. = 16 mA, Viq = 2.0 V 15 
(On Level) 
Pua 
| ma _| 
| ma_| 
| ma | 
| ma | 


5 
N 
o 


VOL Output LOW Voltage 


A Voc =MAX., Vin=24V | my 
mA Vcc = MAX., Vin = 5.5 V 


MH Input HIGH Current 


Ne Input LOW Current 
ICCH Supply Current HIGH 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (Ta = 25°) 


TEST 
FIGURE 


SYMBOL 


LIMITS 
re ee Date (eee Fest CONDITIONS 


A 


NOTES: ; 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. - 

(2) Typical limits are at Voc = 5.0 V, 25 C. 


5-41 


FAIRCHILD SUPER HIGH SPEED TTL/SSI * 9S05/54S05, 74805 °¢ 9SO05A 


HEX INVERTER 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH INVERTER) 


OUTPUT 
h 4 


* OPEN COLLECTOR 


Positive logic: Y=A Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


Tt 9S05XM/54S05XM 9S05XC/74S05XC 
PARAMETER T 9SO5AXM 9SO5AXC 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
Input Loading for Each input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


Vin Input HIGH Voltage Volts Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage Volts Guaranteed Input LOW Voltage 
Input Clamp Diode Voltage : Volts Vcc = MIN., Iypyy = -18MA 
Output HIGH Current Vcc = MIN., Von = 5.5V, Vin = 0.8V 
Output LOW Voltage Vcc = MIN., lo, = 20mMA, Vi yy = 2.0V 
Vcc = MAX., Vin = 2.7V 
Vcc = MAX., Vin = 5.5V 
Vcc = MAX., Vin = 0.5 V 
Vcc = MAX., Vin = OV 
Vcc = MAX., Inputs Open 


> 


Input HIGH Current 


3 


zr <1 


> 


Wie Input LOW Current 


> 


ICCH Supply Current HIGH 
Icce Supply Current LOW 


> 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 
FIGURES 


TEST CONDITIONS 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 5 
(2) Typical limits are at Vcc = 5.0V, 25 C. 


tTo be announced 1972. 
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FAIRCHILD TTL/SSI e 9N06/5406, 7406 « 9N16/5416, 7416 


HEX INVERTER BUFFER/DRIVER 
(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT) 


DESCRIPTION — These TTL/SSI hex inverter buffer/driver feature high voltage open collector output for interfacing with high level circuits 
(such as MOS), or for driving high current loads (such as lamps or relays) and are also characterized for use as inverter buffers for driving TTL 
inputs. For increased fan out, several inverters in a single package may be paralleled. The 9NOG/5406, 7406 have minimum breakdown voltages 
of 30V and the 9N16/5416, 7416 have minimum breakdown voltages of 15V. The maximum sink current is 30 mA for the 9NO6/5406 and 9N16/ 
5416 and 40 mA for the 9NO6/7406 and 9N16/7416. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH INVERTER) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


C 
14 13 12 11 10 9 8 


“OPEN COLLECTOR 


Positive logic = Y = A re mee eh oan 


GND Component values shown are typical. 
RECOMMENDED OPERATING CONDITIONS 
9NO6XM/5406XM Q9NOG6XC/7406XC 
PARAMETER 9N16XM/5416XM QN16XC/7416XC UNITS 


Supply Voltage Vcc 


- os | ss | ar | 5 | 525 | volts 

25 70 °c 
30 30 

aS ee i 

15 

30 mA 


X = package type; F for Filatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


Operating Free-Air Temperature Range 


9N06/5406, 7406 


OH 9N16/5416, 7416 
Output LOW Current, lot 


Output HIGH Voltage, V 


mA Vcc = MAX., Vin = 5.0 V 


ICCH Supply Current HIGH 
ICCL Supply Current LOW 


SYMBOL PARAMETER an. ES TEST CONDITIONS (Note 1) renee 
Vin Input HIGH Voltage fF 20 | | | Voots_ | Guaranteed Input HIGH Voltage 65 
VIL Input LOW Voltage Pf 08 | vores | Guaranteed Input LOW Voltage 66 
lon Output HIGH Current Ff 0.25 | ma | Vcc =MIN., Von = MAX., Vin = 0.8 V 66 

OL utput oltage = _ 65 
IH Input HIGH Current Each Input 67 
he Input LOW Current Pf | 1.68 | ma | Veg =MAX., Viy = 0.4V, Each Input 68 


N 

s 
Ww 

C 
fer) 
© 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
TYP. MAX. 


TEST 


SYMBOL 
FIGURE 


_ 
oO 
* 


23 
NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 
* Max. 17 ns at 125°C 
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FAIRCHILD TTL/SSI ¢ 9N07/5407, 7407 « 9N17/5417, 7417 


HEX BUFFER/DRIVER 
(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT) 


DESCRIPTION — These TTL/SSI hex buffer/driver feature high voltage open collector output for interfacing with high level circuits (such as 
MOS), or for driving high current toads (such as lamps or relays) and are also characterized for use as buffers for driving TTL inputs. For increa- 
sed fan out, several buffers in a single package may be paralleled. The 9NO7/5407, 7404 have minimum breakdown voltages of 30V and the 9N17/ 
5417, 7417 have minimum breakdown voltages of 15V. The maximum sink current is 30 mA for the 9NO7/5407 and 40 mA for the 9NO7/7407 
and 9N17/7417. 


LOGIC AND CONNECTION DIAGRAM SrEtAATIC OIAGRAIG 
DIP (TOP VIEW) FLATPAK (TOP VIEW) (EACH BUFFER/DRIVER) 


© Vcc 


Vec 
144° #13 120 «11 «(10 9 8 


OUTPUT 


INPUT 


*“OPEN COLLECTOR 


O GND 


oe - 1 2 3 4 5 6 7 
Positive logic: Y = A GND 


RECOMMENDED OPERATING CONDITIONS 
9NO7XM/5407XM 9NO7XC/7407XC 
PARAMETER 9N17XM/5417XM 9N17XC/7417XC UNITS 
°C 


Supply Voitage Vcc 


Operating Free-Air Temperature Range | 55 | 
9N07/5407, 7407 

Output HIGH Level Voltage, VoH eet 
9N17/5417,7417 | | 


Output LOW Level Current, lo. 


X = package type; F for Flatpak, D for Ceramic. Dip, P for Plastic Dip. See Packaging Information Section for packages available-on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
TEST 
TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) | MAX. FIGURE 


Pf Noort Guaranteed Input HIGH Voltage 70 
[028 [ma | Vco= MIN. Von= MAX. vin=20V | 70 
| | 7 | volts | toy = MAX. | Vog= MIN. 
a ee 
ea ie 

az 
eel 
| 29 | 
(2d 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
lOH Output HIGH Current 


VOL Output LOW Voltage 71 


iW Input HIGH Current 


mA 
4 A Vcc = MAX., Vin = 2.4 V 
| 40 | HA | Voc IN Seni Ga 
He Input LOW Current | -1.6 | mA | Vpc=MAX., Viy = 0.4 V, Each Input 73 
tccH | Supply Current HIGH | 41 | ma | Voc=MAX., Vin=5V 74 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


vy 
m 
mM. 
| ma | Vcc = MAX., Vin = OV 74 


TEST 
FIGURE 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. . 
(2) Typical limits are at Voc = 5.0 V, 25 C. 


tPLH 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H08/54HO8, 74H08 


QUAD 2-INPUT AND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
, (EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


2.75 k8d 
Ry 


Positive logic: Y = AB 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 
9HO8XM/5408XM QHO8XC/74HO8XC 
PARAMETER 


Supply Voltage Vcc 
Operating Free~Air Temperature Range 


Input Loading for Each Input 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) FIGURE 


Guaranteed Input HIGH Voltage 75 


Vi Input HIGH Voltage 
VIL Input LOW Voltage 


N 


iS ; 
ro) 


Guaranteed Input LOW Voltage 77 
Vec = MIN., loH = -0.5 mA, Vin = 2.0V “75 


Voc = MIN., lop = 20 mA, Viy = 0.8 V 77 
Vcc = MAX., Vin = 2.4 V 

20 iy Each Input 78 
Vcc = MAX., Vin = 5.5 V 
Vec = MAX., Vin = 0.4 V, Each Input 79 
Voc = MAX. Vin =4.5 V 80 
Vcc = MAX., Vin = 4.5 V 81 
Vcc = MAX., Vin = OV 81 


£ 


VOH Output HIGH Voltage 
Output LOW Voltage 


Input HIGH Current 


Input LOW Current m 
Output Short Circuit, Current 

(Note 3) " 
m 


ICCH Supply Current HIGH 


A 

A 

A 
mA 


ICcL Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 


SYMBOL 
FIGURE 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second, 
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FAIRCHILD TTL/SSI e 9N08/5408, 7408 


QUAD 2-INPUT AND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) YecO 


se 

Bo 
rs) 

rr) 

N 

ray 

o 

ao 


INPUTS 


GND 


D > 
O 

o 

ee 

S 


Positive logic: Y = AB 


N 
a 
a 
a 
a 
D 
2n 
o 


O GND 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9NO8XM/5408XM 9NO8XC/7408XC 
PARAMETER UNITS 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
TYP. UNITS TEST CONDITIONS (Note 1) Leis 

(Note 2) | MAX. FIGURE 

2.0 aa |" Guaranteed Input HIGH Voltage 75 

Volts Guaranteed Input LOW Voltage 77 

Sea ee TE: 
00 
| 10 | 


uA Vcc = MAX., Vin = 2.4 V 
pA ee iN Each Input 78 
| mA | Vcc = MAX., Vin = 5.5 V 


ee 

-1.6 Vcc = MAX., Vi = 0.4 V, Each Input 79 

—100 mA : 80 
20 mA 81 
32 mA 

SWITCHING CHARACTERISTICS (Tq = 25°C) 


Vcc = MAX., Vin =O V 81 
LIMITS 
PARAMETER 
ran aye, [Max 
Turn Off Delay Input to Output 17.5 ) 40 | 
Turn On Delay Input to Output 12 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Vcc = 5.0 V, 25°C 
(3) Not more than one output should be shorted at a time. 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
VOH Output HIGH Voltage 


2.4 
VOL Output LOW Voltage 


Wy Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 
(Note 3) 
ICCH Supply Current HIGH 


ICCL Supply Current LOW 


TEST 


TEST CONDITIONS FIGURE 


SYMBOL 
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FAIRCHILD TTL/SSI « 9N09/5409, 7409 


QUAD 2-INPUT AND GATE (WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


vec Vec O 
144 #13 #12 «11 ~~ «10 9 8 


OUTPUT 


INPUTS 


*OPEN COLLECTOR 


Positive logic: Y = AB *OPEN COLLECTOR 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9NO9XM/5409XM Q9NO9XC/7409XC 


PARAMETER 


UNITS 
| MIN. | MIN. TYP. MAX. 


Operating Free-Air Temperature Range 


Normalized Fan-Out from Each Output, N 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) ay 
(Note 2) | MAX. FIGURE 
Input HIGH Voltage -20 | | | vots | Guaranteed Input HIGH Voltage 
Input LOW Voltage P| | 08 | vorts | Guaranteed Input LOW Voltage 
Output HIGH Current | | | 0.25 | mA | Veo = MIN, Vin = 2.0 V, Von = 5.5 V 76 
Output LOW Voltage | 0.4 | volts | Veo = MIN. IoL=16mA, ViL=08V | 77 
pA Vcc = MAX., Ving = 2.4 V 
Input HIGH Current rs es Ee = IN Each Input 78 
Input LOW Current Pf L468 fF ma | Veg = MAX., Viy = 0.4V; Each Input | 79 
SWITCHING CHARACTERISTICS (T, = 25°C) 
LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS Tesh: 
| Min. | typ. | MAX. | eas 
Turn Off Delay Input to Output pf at | ae fins | 5.0V 
15 pF L 
Turn On Delay Input to Output S| te | 2 fie Ri = 4002 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. mt 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H10/54H10, 74H10 


TRIPLE 3-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


14 13.12 ll 10 9 8 


6082 
R5 


INPUTS 
AO 


7 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9H10XM/54H10XM 9H10XC/74H10XC 
PARAMETER UNITS 
Operating Free-Air Temperature Range | 85 | 28 | 15 | 0 | 2% | 70 | c 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


We Input LOW Current 


Output Short Circuit Current 
los -40 
(Note 3) 


ICCL Supply Current LOW 


| 
N 
oO 
w 


mA Vcc = MAX., Viny = 0.4 V, Each Input 


> 


Vcc = MAX., Vin = OV 


Vcc = MAX., Vin = 4.5V 


SYMBOL PARAMETER ows TEST CONDITIONS (Note 1) eee 
VIH Input HIGH Voltage P| voit | Guaranteed Input HIGH Voltage 1 
VIL Input LOW Voltage | ff 8 | Volts | Guaranteed Input LOW Voltage 2 
VOH Output HIGH Voltage | 24 [| Vorts Vcc = MIN., loy = -0.5 mA, Vin = 0.8 V 2 
VoL___| Output LOW Voltage rf oa | vors | Voc =MIN., 19, =20mA, Vin = 2.0V 1 
iH Input HIGH Current Each Input 4 


© 
o 
4 
(=) 
3 3 
> > 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


SYMBOL PARAMETER MS asd 
_ 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Veg = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI e¢ 9N10/5410, 7410 


TRIPLE 3-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vcc O 


INPUTS 


OUTPUT 
OY 


Positive logic: Y = ABC Vcc 


© GND 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N10XM/5410XM 9N10XC/7410XC 


PARAMETER UNITS 
Supply Voltage Vcc : | 45 | 55 | 4.75 5.0 5.25 Volts 


Operating Free-Air Temperature Range 25 70 ; °C 


Normalized Fan-Out from Each Output, N i? eal | 100 fl 10 ULL. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
PARAMETER | TYP, 
(Note 2) | MAX. 
Input LOW Voltage | 08 | 
Output HIGH Voltage 3.3 = 4 
Output LOW Voltage 
40 pA Vcc = MAX., Vin =2.4V 
cc IN 
Input HIGH Current 7 ASC Sy ew 
m cc = MAX., Vin =5. 


TEST 


ser FIGURE 


1 
: : 
=i me 
1 


Input LOW-Current 


Output Short Circuit Current -2 
(Note 3) 


Supply Current HIGH 


Supply Current LOW 


“10 _| 

16 | 

35 [ ma | onrorsaro | 

P=55 | ma | aniorrai0 
ae 

| 168 | 


N 
co) oO 


TEST 
FIGURE 


SYMBOL 


Turn Off Delay Input to Output 
Turn On Delay Input to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H11/54H11, 74H11 


TRIPLE 3-INPUT AND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


12 il 2.75 kQ 
R1 


Positive logic: Y = ABC 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 
9H11XM/54H11XM 9H11XC/74HT1XC 
PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
input Loading for Each Input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) ee 
MIN. | (Note 2) | MAX. 
2.0 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 
Vcc = MIN., loy = -0.5 mA, Viy = 2.0V 


Vec = MIN., lo, = 20 mA, Vin = 0.8 V 


Vcc = MAX., Vin = 2.4 V 


Vcc = MAX., Vin = 5.5 V 


Voc = MAX., Vin = 0.4 V, Each Input 
Vcc = MAX., Vin =4.5 V 

Vcc = MAX., Vin =4.5V 

Vcc = MAX., Vin =O V 


VIL Input LOW Voltage 
VOH Output HIGH Voltage 
VOL Output LOW Voltage 


N 
PS 


IH Input HIGH Current Each Input 


Nie Input LOW Current 
Output Short Circuit Current 


I 
OS (Note 3) 


| 
aS 
oO 


ICCH Supply Current HIGH 


ICCL Supply Current LOW 48 


[e) 
: 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS TEST 


SYMBOL PARAMETER UNITS TEST CONDITIONS 
FIGURE 


NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second, 


5-50 


FAIRCHILD TTL/SSI ¢ 9N11/5411, 7411 


TRIPLE 3-INPUT AND GATE 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLAT PAK (TOP VIEW) 


GND 
144 #13 «12 ~«©tl) 10 9 8 
1 2 3 4 5 6 7 


Voc 


INPUTS 4B O 


Positive logic: Y = ABC 


SCHEMATIC DIAGRAM 
(EACH GATE) 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N11XM/5411XM 
PARAMETER 
Supply Voltage Vcc | 5.0 | 
Operating Free-Air Temperature Range 


Normalized Fan Out from Each Output, N 


9N11X%C/7411XC 


°C 
ULL. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER 
ViH Input HIGH Voltage 
VIL Input LOW Voltage 
VOH 

VOL 


= 


NH 


3)3 
> 


3 
> 


Supply Current HIGH 
Supply Current LOW 


ICCH 
ICCL 


3 


SWITCHING CHARACTERISTICS (Tj = 25°C) 
LIMITS 


SYMBOL PARAMETER 


Volts 
Volts 
Volts 
Volts 
A 


A 


UNITS 


n 


TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 

Vcc = MIN., lopH = -0.4 mA, Vin = 2 V 
Vcc =MIN., lo, = 16 mA, Vin_ = 0.8 V 
Vcc = MAX., Vin = 2.4 V 


Each Input 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Viny = 0.4 V, Each tnput 
Vcc = MAX., Vin = 4.5 V 


Vcc = MAX., Vin = OV 
Vcc = MAX., Vin = 5.0 V 


TEST CONDITIONS 


(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 


device type. é 
(2) Typical limits are at Vcc = 5.0 V, 25 C. 
(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI « 9N12/5412, 7412 


TRIPLE 3-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


O OUTPUT Y 


* Open collector 


Positive logic: Y = ABC 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N12XM/5412XM 9N12XC/7412XC 


UNITS 


PARAMETER ace 
Supply Voltage Voc oe 4.75 Volt 


Operating Free-Air Temperature Range a a ee ee 26 
ae eee A ed 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Normalized Fan Out from Each Output, N 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 
SYMBOL PARAMETER TYP UNITS TEST CONDITIONS (Note 1) 
. ; FIGURE 
(Note 2) | MAX. 


ViH | Input HIGH Voltage | | Volts | Guaranteed Input HIGH Voltage 1 
VIL Input LOW Voltage | 0.8 | Volts | Guaranteed Input LOW Voltage 7 
| 0.28 | 7 

1 


lon Output HIGH Current 0.25 Vcc = MIN., Voy =5.5 V, Vip = 0.8 V 
VOL Output LOW Voltage Vcc =MIN., lo, = 16 mA, Viy = 2.0.V (On Level) 


ae oe 

Ea hae 

-—}-—— 0.4 Volts 
ee . 

| 

ae 


Ne Input LOW Current | -1.6 | mA | Voc = MAX., Vin = 0.4 V, Each Input 3 
IccH | Supply Current HIGH | 3:8 | 6.0 | mA | Vcc=MAX., Vin =0V 6 
Icc_ | Supply Current LOW | 16.5 | mA | Vec = MAX., Vin = 5.0 V 6 


Lone. [wax 


TEST 
FIGURE 


TEST CONDITIONS 


A 


CL = 15 pF 


(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
(2) Typical limits are at Voc = 5.0 V, 25°C. 
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FAIRCHILD TTL/SSI ¢ 9N13/5413, 7413 


DUAL NAND SCHMITT TRIGGER 


DESCRIPTION — The 9N13/5413, 7413 are dual Schmitt triggers functions, compatible with standard TTL output logic levels. Each function 
is essentially a 4-input NAND gate with different input threshold levels for positive and negative going signals. Typically the hysteresis , the diff- 
erence between the two threshold levels, is 8300 mV. 


On-chip temperature compensation ensures excellent stability of the hysteresis over a wide temperature range. Typically the hysteresis changes 
by 3% over the range of —55°C to +125°C, the upper threshold changes by 1% over the same range. The 9N13/5413, 7413 can be triggered from 
slow input ramps and straight dc levels, 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Veo NC 
144 #13 120©«11 = «#110 g. 8 


NC GND 


Positive logic: Y = ABCD 


A : 1 2 3 4 5 6 7 
NC — No internal connection NC GND 


RECOMMENDED OPERATING CONDITIONS 


9N13XM/5413XM 9N13XC/7413XC 
PARAMETER UNITS 


eisai Volmoa ce Tas | so | 55 | 7s | 50 | 525 | vot 
Operating Free Air Temperature Range | 55 | 25 | 125 | 


ee ee “c 
Normalized Fan Out from Each Output, N fe | 7 


No Restriction 


Maximum Input Rise and Fall Time 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 


TEST CONDITIONS TEST 
(Note 1) FIGURE 


Volts | Vcc =5.0V 83 


Vcc = MIN., Vin = 0.6 V, 


SYMBOL PARAMETER 


S 
o2 
i) 
S 
= 
< > 
x 
i 
2 
4 
”n 


VT+ Positive-Going Threshold Voltage 
VT Negative-Going Threshold Voltage 


VT+-VT— | Hysteresis 
Vep Input Clamp Diode Voltage 


9° 

L 
= 
“I 
N 
o 


Output HIGH Volt 2.4 3.3 Volt 83 
isa oe ae ee eed ipa SO ena. 

Vcc = MIN., Vin = 2.0V, - 
VoL Output LOW Voltage he 0.22 joa | vats | | a aes in 82 
I7+4 Input Current at Positive-Going Threshold F { 065 || MA Vcc = 5.0 V, Vin = VT+ 82 
Ip Input Current at Negative-Going Threshold a eee ee Vec = 5.0 V, Vin = VT 83 
I Input Current at Maximum Input Voltage a ee ee eee Voc = MAX., Vin = 5.5 V 84 
hy Input HIGH Current FT 40 A | Vc = MAX. Vin = 2.4 V 84 
HL Input LOW Current fF | 10 | 1.6 | mA Vcc = MAX., Vin = 0.4 V 85 
los Output Short Circuit Current (Note 3) -18 eae ae mA Vcc = MAX. 86 
icch | Supply Current HIGH p28 ma Voc = MAX. Vin OF 
Ioce Supply Current LOW =z Vec = MAX., Vin = 4.5 V 87 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 


5-53 


FAIRCHILD TTL/SSI e¢ 9N13/5413, 7413 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


SYMBOL 


Vrs — POSITIVE-GOING THRESHOLD VOLTAGE — V 


V4 - V7_ — HYSTERESIS — mv 


es | min. | TyP._| 
TYP. A 
Turn Off Delay Input-to Output | fe fr | 
Turn On Delay Input to Output a roe 


TYPICAL CHARACTERISTICS 


POSITIVE-GOING THRESHOLD 


VOLTAGE VERSUS 


AMBIENT TEMPERATURE 


1.70 


LIMITS 


Vec =5.0V 
Cy. = 15 pF 


NEGATIVE-GOING THRESHOLD 
VOLTAGE VERSUS 
AMBIENT TEMPERATURE 


1.69 Voc 75 V 


ae Lay 


5 50 di 


“-75 -§0 -2 0 2 


Ta — AMBIENT TEMPERATURE — °C 


HYSTERESIS VERSUS 
AMBIENT TEMPERATURE 


ag ee 4 


Vy_— NEGATIVE-GOING THRESHOLD VOLTAGE - V 


75 100 125 


Ta — AMBIENT TEMPERATURE — °C 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


Vout — OUTPUT VOLTAGE - V 


-75 -~50 -25 0 25 50 75 


- Ta — AMBIENT TEMPERATURE — °C 


THRESHOLD VOLTAGE AND HYSTERESIS — V 


100 125 


Vin — INPUT VOLTAGE ~ V 


THRESHOLD VOLTAGES AND 
HYSTERESIS VERSUS 
SUPPLY VOLTAGE 


positt JOIN! THR SHOLD vol AGE Vv 
. + 
VEG G €! T 


Voc ~ SUPPLY VOLTAGE - V 
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UNITS TEST CONDITIONS 


FAIRCHILD HIGH SPEED TTL/SSI e 9H20/54H20, 74H20 


DUAL 4-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) Veco 


INPUTS 


O OUTPUT Y 


4 5 6 7 


NC — No internal connection. Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 
9H20XM/54H20XM 9H20XC/74H20XC 


PARAMETER 


Operating Free-Air Temperature Range ~55 ee eee a ee ee ee 


X = package type; F for Flatapk, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER Fwwotey | Max, UNITS TEST CONDITIONS (Note 1) fs 
MIN. (Note 2) MAX. 
ViH 2 — Voits Guaranteed Input HIGH Voltage 1 
VIL Input LOW Voltage , 08 | Volts Guaranteed Input LOW Voltage 2 _ 
VOH Output HIGH Voltage 4 Pf volts [Vcc = MIN., Ion = -0.5 mA, Vin = 0.8 V 2 
VOL Output LOW Voltage | 0.4 Volts 1 ae 


Vcc = MAX., Vin = 2.4 V 


Each Input 4 
mA Voc = MAX., Vin = 5.5 V 
mA Vcc = MAX., Viy = 0.4 V, Each Input 3 


Vcc = MAX. 


z 
mA 


WH Input HIGH Current 


Hie Input LOW Current 


Output Short Circuit Current 
los -40 
(Note 3) 
ICCH Supply Current HIGH 
loc Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER UNITS TEST CONDITIONS 
Typ. | MAX. 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


3 

> 

a} a 
| 


ee i 
ro) 
o 
, 
is 
> 


TEST 
FIGURE 


SYMBOL 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Vcc = 5.0 V, 25°C, 
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI « 9N20/5420, 7420 


DUAL 4-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


5 6 vi 
Positive logic: Y = ABCD 


NC — No internal connection. 
Component values shown are typical. 
RECOMMENDED OPERATING CONDITIONS 
PARAMETER 9N20XM/5420XM 9N20XC/7420XC 
Supply Voltage Vcc 
Operating Free-Air Temperature Range 


Normalized Fan Out From Each Output, N 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
UNITS 


TYP. 
(Note 2) | MAX. 


TEST 


SYMBOL PARAMETER FIGURE 


TEST CONDITIONS (Note 1) 


ViH Input HIGH Voltage 
VIL Input LOW Voltage 


VOH Output HIGH Voltage 
0 


| | Volts | Guaranteed Input HIGH Voltage 1 
[08 [Vos | Gueranteed input LOW Vorage 2 
| | Volts | Voc = MIN., Ion = -0.4 mA, Vin = 0.8 V 2 
i 
is FOO 
| 85 | 


VOL Output LOW Voltage 


A Vcc = MAX., Vin = 2.4 V 
cc IN Each Input 
| -1.6] mA [| Voc =MAX., Vin =0.4V, Each Input 
9N20/5420 
Vcc = MAX. 
9N20/7420 
| 4.0 [ mA | Vec=MAX., Vin = OV 


Input HIGH Current 


Input LOW Current 
Output Short Circuit Current 
(Note 3) 
ICCH Supply Current HIGH 2 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 


SYMBOL PARAMETER FIGURE 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9$20/54S20, 74S20 


DUAL 4-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SHCEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH GATE) 


NC GND 


Positive logic: Y = ABCD 


NC—No internal connection. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc 


Operating Free-Air Temperature Range | 65 || 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. 
(Note 2) MAX 


eae eens] 
4 
| 25 | 


UNITS TEST CONDITIONS (Note 1) 


Volts ‘Guaranteed Input HIGH Voltage 
Volts Guaranteed Input LOW Voltage 
Voc = MIN., lin =-18MA 


VIL Input LOW Voltage 
Vep Input Clamp Diode Voltage 


2. 
VOH Output HIGH Voltage Y xc | 
xc 
VOL Output LOW Voltage 


nn 
x) 
bh 
1 1 
—_ 
c N 


nN 
o 
aR 


Vcc = MIN., lon = -1.0MA, Vix = 0.8V 


< i< 
o }9° 
ot ot 
n on 


Volts Vcc =MIN., loL = 20mMA, Vix = 2.0V 


A Vcc = MAX., Vin = 2.7V 
e cc IN Each I!nput 
mA Vcc = MAX., Vin = 5.5V 


A Vec = MAX., Vin =0.5V_ Each Input 


HH Input HIGH Current 


faa 
ieee 
a 
a 
7 


Output Short Circuit Current 
-100 mA Vcc = MAX., VouT = 0V 


1 
ICcH Supply Current HIGH 8.0 Voc = MAX., Vin = OV 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (T , = 25°C) 


TEST 
FIGURES 


NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. . . 

(2) Typical limits are at Voc = 5.0V, 25 C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H21/54H21, 74H21 


DUAL 4-INPUT AND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


QO OUTPUT Y 


Positive logic: Y = ABCD 


Component values shown are typical. 
NC — No internal connection, 


RECOMMENDED OPERATING CONDITIONS 


9H21XM/54H21XM 9H21XC/74H21XC 
PARAMETER UNITS 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 
Input Loading for Each Input 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER 7 TEST CONDITIONS (Note 1) FIGURE 


VIH Input HIGH Voltage : Guaranteed Input HIGH Voltage 75 

VIL Input LOW Voltage Guaranteed Input LOW Voltage 77 

VOH Output HIGH Voltage : Vcc = MIN., loH = -0.5 mA, Viqy = 2.0V 75 

VOL Output LOW Voltage Vec = MIN., lot = 20 mA, Vin = 0.8 V 77 
Vcc = MAX., Vin = 2.4 V 

WH Input High Current Each Input 
Vcc = MAX., Vin = 5.5 V 

Input LOW Current Vec = MAX., Vin = 0.4 V, Each Input 79 


78 


Output Short Circuit Current 


I 
oe (Note 3) 


m 
m 
mM 


Vcc = MAX., Vin = 4.5 V 80 
ICCH Supply Current HIGH : 


A 

A ’ 

A Vcc = MAX., Vin = 4.5 V 81 
mA ' 


IccL Supply Current LOW Vec = MAX., Vin = 0 V 81 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


LIMITS TEST 
UNITS TEST CONDITIONS 
FIGURE 


SYMBOL PARAMETER 


Turn On Delay Input to Output 


NO : 

(1) oe conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Veco = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 7 second. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H22/54H22, 74H22 


DUAL 4-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM . SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


vec O 


75082 
R2 


INPUTS 
AO Q2 


O OUTPUT Y 


*OPEN COLLECTOR 


Positive logic: Y = ABCD *OPEN COLLECTOR 


Component values shown are typical. 
NC — No internal connection. 


RECOMMENDED OPERATING CONDITIONS 
9H22XM/54H22XM 9H22XC/74H22XC 


PARAMETER UNITS 


Operating Free-Air Temperature Range 5 [| | ms fo | | 7 [6 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS 
MIN. (Note 2) MAX. 
2.0 


VIH Input HIGH Voltage 
VIL Input LOW Voltage 
1OH Output HIGH Current 


TEST 


TEST CONDITIONS (Note 1) FIGURE 


Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 


| | 0.25 | oma Voc = MIN., Vou = 5.5 V, Vin = 0.8 V 7 
pf oa | Volts | Vog=MIN., 1g, = 20 mA, Vj, =2.0V 1 


VoL Output LOW Voltage he 
WH Input HIGH Current Each Input 4 


Wie Input LOW Current mA Vcc = MAX., Vin = 0.4 V, Each Input 3 
ICCH Supply Current HIGH mA Vcc = MAX., Vin =OV 6 
ICCL Supply Current LOW Voc = MAX., Vin =4.5 V 6 


: 
ron) 
3 
> 
| 


SWITCHING CHARACTERIE7 CS (T, = 25°C) 


TEST 
FIGURE 


TEST CONDITIONS 


UNITS 


ns 
Ss 


n 


— | 
po], oO 


NOTES: 
(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C, 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S22/54S22, 74822 


DUAL 4-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) (EACH GATE) 


* OPEN COLLECTOR 
NC—No internal connection. 
Positive logic: Y = ABCD 


Component values-shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


t 9522XM/54S22XM 9S22XC/74S22XC 
PARAMETER UNITS 


Volts 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


Input Loading for Each Input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER ; TEST CONDITIONS (Note 1) 


VIH : Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage Guaranteed Input LOW Voltage 

VepD Input Clamp Diode Voltage ; Vac = MIN., lyn = -18MA 

lov Output HIGH Current Vcc = MIN., Von = 5.5V, Vin = 0.8V 
Vcc = MIN., lo, = 20MA, Vin = 2.0V 


VOL Output LOW Voltage 


Vcc = MAX., Ving = 2.7V Esc ieuE 
UL Input LOW Current ‘ Vcc = MAX., Vin = 0.5V Each tnput 
ICCH Supply Current HIGH Vcc = MAX., Vin = OV 
ICCL Supply Current LOW Vcc = MAX., Inputs Open 


lH Input HIGH Current 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


TEST 
FIGURES 


(1) For conditions shown as MIN. or MAX., use the appropriate vaiue specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0V, 25°C. 


Tt To be announced 1972 
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FAIRCHILD TTL/SSI « 9N23/5423, 7423 « 9N25/5425, 7425 


DUAL 4-INPUT NOR GATE WITH STROBE 


LOGIC AND CONNECTION DIAGRAM 


9N23/5423, 7423 9N25/5425, 7425 


DIP (TOP VIEW) FLATPAK (TOP VIEW) DIP (TOP VIEW) FLATPAK (TOP VIEW) 
: STROBE 
x WwW STROBE zs 
Pacer Caran eC a ae 
S STROBE . STROBE sae 144 #13 #12 #11 10 9 8 
Voc 1X 20 2C 2G 2B 2A 2¥ Veg 2D 26 2G 2B 2A 2Y 
. 1A 18 1G iC 1D #Y GND 
1X 1A 1B 1G 1C 19 7¥ GND STROBE 
STROBE 7 rerun” 5 68 
1 2 3 4 5 6 7 8 1 18 IG iC 1D iY GND 
1X 1A 1B 1G 1€ 10 TY GND 


STROBE 


Positive logic: 
1Y = 16(1A+1B+1C+1D)+X 
2Y = 2G(2A+2B+2C+2D) 
X = Output of 9N6O/5460, 7460 


Positive logic: 
Y = G(A+B+C+D) 


SCHEMATIC DIAGRAM 
(EACH GATE) 


TRUTH TABLE 


INPUTS 


INPUTS 


Expander inputs are open. 
H = HIGH level, L = LOW level, X = irrelevant 


GATE t OF 
9N23/5423, 7423 
ONLY xX 


NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X open. 

(d) A total! of four expander gates can be connected to the expander inputs. 


LOGIC DIAGRAM 
(EACH GATE) 


A 
8 
OUTPUT 
Y 
c 
! 
to 
D tol 
G lone) 
x X 
GATE 10F 
9N23/5423,7423 
ONLY 
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FAIRCHILD TTL/SSI « 9N23/5423, 7423 « 9N25/5425, 7425 


9N23XM/5423XM 
9ON25XM/5425XM 


4.5 5.0 5.5 4.75 
25 125 0 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voitage Vcc 


I 
oO 
oi 


Operating Free-Air Temperature Range 


HIGH Level 
LOW Level 10 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) | MAX. 
08 


No 
oO 


Normalized Fan Out from Each Output, N 


SYMBOL PARAMETER 


ViH Input HIGH Voltage Fog. 
VIL Input LOW Voltage re] 
Veo Input Clamp Diode Voltage is 


2.0 a aes Volts | Guaranteed Input HIGH Voltage 
VOH Output HIGH Voltage 2.4 
—20 


ze ae Volts | Veco =MIN., Ioy = -0.8 mA, Vi_ = 0.8 V 
ae ae 
(sare 


Volts | Guaranteed Input LOW Voltage 


0.22 


VOL Output LOW Voltage 
\ Input Current at Maximum Input Voltage 


lH Input HIGH Current im 
iL Input LOW Current mae 


los Output Short Circuit Current (Note 3) 


3.3 
a 
ier eee 


ELECTRICAL CHARACTERISTICS (9N23/5423 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 


Volts | Vec =MIN., lo, = 16 MA, Vip = 2.0 V 


ae Vec = MAX., Vin = 5.5 V 
Vec = MAX. 
Voc = MAX. 


Strobe Inputs | Vino = 0.4 V 


mA Vcc = MAX. 
mA Vcc = MAX., All Input at 0 V 
mA Vcc = MAX., All Input at 5.0 V 


mA 
uA 
LA 
m 


160 
-1.6 


A 
mA 


TEST 
Pepe FIGURE 


Volts | lop = —400 wA, 14 = 0.15 mA, Ip = -0.15 MA 


LIMITS 
PARAMETER | LIMITS UNITS TEST CONDITIONS 


0.22 


LIMITS TEST 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
TYP. [MAX. FIGURE 


Expander Current en eee 
Base-Emitter Voltage of Output Transistor Q Lees al 
Output HIGH Voltage 3.3 


oumetowvorce YO 


SYMBOL PARAMETER 


Volts | IQH = -400 wA, 14 = 0.27 mA, Ig = -0.27 mA 
Volts | lop = 16 mA, 14 = 0.43 mA, Ry = 1302 


(=) w 
A = 


TEST CONDITIONS 


Turn Off Delay Input to Output a 
Turn On Delay Input to Output ae 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Switching characteristics of the 9N23/5423, 7423 are tested with the expander pins open. 
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LPTTL/SSI 9L24 


LOW POWER DUAL JK (OR D) FLIP-FLOP 


DESCRIPTION — The Low Power TTL/SS/ 9L24 consists of two completely independent transition 
clocked JK flip-flops. The clocking operation is independent of rise and fall times of the clock 
waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins 
together. 


@ DUAL RANK TYPE CIRCUIT 
@ SEPARATE CLOCKS 
@ SEPARATE ASYNCHRONOUS SET AND CLEAR INPUTS 
@ 10 MHz TYPICAL TOGGLE FREQUENCY 
@ TYPICAL POWER DISSIPATION OF 30mW 
@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
@® ALL CERAMIC “HERMETIC” 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 
@ TTL COMPATIBLE 
LOADING 
PIN NAMES 
JiJq, K, K, Flip-Flop Inputs 0.5 U.L.| 0.25 ULL. 
5p: Sp1 Set Inputs 1.0U.L.] 0.5 ULL. 
Cp Co Clear Inputs 2.0 U.L.| 0.75 ULL. 
CP, CP, Clock Inputs 1.0U.L.| 0.6 U.L. 
Qa, Gd, a,, a Flip-Flop Outputs 10 U.L.| 2.5 ULL. 


1 Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 


LOGIC DIAGRAM 
Spo 
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LOGIC SYMBOL 


Voc = PIN !16 
GND = PIN 8 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


FLATPAK (TOP VIEW) 


FAIRCHILD LPTT L/SSI « 9L24 


TRUTH TABLES 
SYNCHRONOUS ENTRY SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY INDEPENDENT 
J-K MODE OPERATION D MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS 
INPUTS AT ty OUTPUTS AT ty+4 INPUTS AT th, | OUTPUTS AT tn+1 INPUTS OUTPUTS 
| Ls gO | Op T | a 3 
No Change 5(11) 1(15) 6(10) 7(9) 


L L: 


J& K inputs connected together 


H 
H 
Toggles L 


th = before clock No Change 
th+1 = after clock 


L = LOW Logic Level, H = HIGH Logic Level 


TYPICAL INPUT AND OUTPUT CHARACTERISTICS 


OUTPUT HIGH OUTPUT LOW 
EQUIVALENT INPUT CIRCUIT EQUIVALENT CIRCUIT EQUIVALENT CIRCUIT 


OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) (OUTPUT LOW) 


INPUT NOT SELECTED 


(7s | 10° 
55°C 
INPUT SELECTED 


I y- INPUT CURRENT - mA 
: 


lyr ~ OUTPUT CURRENT - ma 
i : 
loyy ~ OUTPUT CURRENT ~ mA 


Voc *5.0V 
INPUT AT GND 


“1.0 1.0 3.0 5.0 7.0 9.0 0 1.0 2.0 3.0 40 50 60 7.0 


Vj ~ INPUT VOLTAGE - VOLTS Voy > OUTPUT VOLTAGE - VOLTS Vout ~ OUTPUT VOLTAGE - VOLTS 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*Input Voltage (dc) 
*Input Current (dc) 


Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 


Y 

PART NUMBER SUPEEY VOLTAGE (Vcc! TEMPERATURE 
a 

9L24XM —55°C to 125°C 

9L24XC 4.75 V 5.25 V 0°C to 75°C. 


--65°C to +150°C 
—55°C to +125°C 
—-0.5Vto+7.0V 
—0.5V to +5.5V 
—30 mA to +5 mA 
—0.5 V to +Vcc value 
+30 mA 
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FAIRCHILD LPTT L/SSI « 9L24 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 


TYP. 
(Note 4) 


SYMBOL 


PARAMETER 


VOH Output HIGH Voltage 


Output LOW Voltage 
Input HIGH Voltage 


Input LOW Voltage 

Ne Input LOW Current 
J, K__ 
CP, Sp 


Cp (Note 3) 


Vy Input HIGH Current 
J,K 
CP, Sp 


D 
Input HIGH Current 


UNITS 


Volts 


Volts 


Volts 


Volts 


Opn 
ooo 


> 


CONDITIONS 


Vec = MIN., 1OH =-0.4mA 

Vin =ViIH or Vy, per Truth Table 
Vcc = MIN., lo. =4.0mA 

VIN = Vin or VIL per Truth Table 


Guaranteed Input HIGH Threshold 
Voltage for all Inputs. 


Guaranteed Input LOW Threshold 
Voltage for all Inputs. 


Voc = MAX., Viq = 0.3 V. 


Voc = MAX., Vin = 5.5V. 


Output Short Circuit 
Ree 5)| Current 


COLL 


| 
N 

F i 
3 


loc 8.8 Voc = MAX. 
NOTES: 

(1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

(2) The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

(3) Denotes maximum current under normal operation. These currents may increase up to 4 Me if J, K = Logic HIGH and Sp= Logic 


LOW. 
(4) Typicai limits are at Vog = 5.0 V, 25°C, and max. loading. 


(5) Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (T, = 


PARAMETER 


: (CP to Q) 
PLH (cP to G) 


' (CP to Q) 
PHL (cP to ) 
(Sp to Q) 
(Cp to Q) 
: (Sp to Q) 
PHL (Cp to Q) 


ts “H' (J to CP) 

tH" (J to CP) 

ts “H" (K to CP) 

te “H" (K to CP) 

ts “L" (J to CP) 

t, “L (J to CP) 

ts ‘‘L’’ (KK to CP) 

t “L" (K to CP) 

tow “H" (Clock Pulse Width) 
tow “L' (Sp Pulse Width) 
tow “L" (Cp Pulse Width) 


tPLH 


Toggle Frequency 


25°C, Vcc = 5.0 V, CL = 15 pF) 


BSA 


2 = (Oo 
BpIO O]O Of. 


50 
40 


1.0 
1.0 


5 


NN 
coo 


— 
{=) 
< 

x 

N 
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CONDITIONS 


J2>24V,K 
Fig. 2 
J2>2.4V,K 
Fig. 2 
J224V,K < 
Fig 3 
J2>2.4V,K <03Vv 
Fig. 3 

K <0.3V 

Fig. 1 

J2>24Vv 

Fig. 1 

K<0.3V 

Fig. 1 

J2>2.4V 

Fig. 1 


< 0.3 V 
< 0.3 V 


0.3 V 


J224V,K <03VvV 


J224vV,K <o3 Vv 


FAIRCHILD LPTT L/SSI « 9L24 


SET UP TIME — t, is defined as the time required for the new logic level to be present at the J or K inputs prior to the clock transition 
from LOW to HIGH in order for the flip-flop to respond to the new JK mode. 


RELEASE TIME — t, is defined as the time allowed for a new logic level to be present at the J or K inputs prior to the clock transition 
from LOW to HIGH in order for the flip-flop not to respond to the new JK mode. A negative Release Time means the new logic level 
Must not occur unti! after the clock transition. 


SET UP AND RELEASE WAVEFORMS 


lg —_-—+—— ~ 500ns 


1.5V 
ts“ HY! te“H" 


er MW, My 


ts"L" 


1.5V RY oe XW) 


ee is 


NOTE & NOTE 6 


Q for tJs''H” or tKs"L" 


Q <0.3V for tus"L" or tur“H” 


-Q for tur"L" or tKrH" 


Q 22.4V for tkKs"H"” or tKr'L” 


Note (6) FORBIDDEN ZONE, if data changes during the shaded time, the state of the outputs cannot be predetermined. 


SWITCHING WAVEFORMS 
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FAIRCHILD TTL/SSI « 9N26/5426, 7426 


QUAD 2-INPUT HIGH VOLTAGE INTERFACE NAND GATE 


DESCRIPTION — These open-collector NAND gates feature high output voltage ratings for interfacing with low threshold voltage MOS logic 
circuits or other 12V systems. Although the output is rated to withstand 15V, the Vcc terminal is connected to the standard 5V source. The 
output transistor will sink 16 mA while maintaining a low-level output voltage of 0.4V maximum thus providing a high fan out driver with the 
nominal power dissipation standard Series 9N/54, 74 gates. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 
DIP (TOP VIEW) 


A OY OUTPUT 
INPUTS 


GND 


RECOMMENDED OPERATING CONDITIONS 


9N26XM/5426XM 9N26XC/7426XC 
PARAMETER UNITS 


Supply Voltage Vcc 


Output Voltage, VoH ns Saleen 


mA 


Z 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


LOW Level Output Current, lo. 


Operating Free-Air Temperature Range 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST 
SYMBOL PARAMETER FIGURE 
VIH Input HIGH Voltage _ 88 


VIL Input LOW Voltage 
VOH Output HIGH Voltage 


cae 

Ee 
Ieee a 
eas! 
E=a 
i 
es 


[08 | | 
[wore 89 
oa 


89 


88 


uA Vcc = MAX., Vin = 2.4 V | Each input a 


mA Vcc = MAX., Vin = 0.4 V, Each Input 91 
mA Vcc = MAX., Vin = OV 92 
mA | Voo=MAX., Vin =50V 92 


VOL Output LOW Voltage 


Hy Input HIGH Current 


lie Input LOW Current 
ICCH Supply Current HIGH 
ICCL Supply Current LOW 


TEST 
FIGURE 


TEST CONDITIONS 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. J 

(2) Typical limits are at Vcc = 5.0 V, 25 C. 
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FAIRCHILD TTL/SSI e¢ 9N27/5427, 7427 


TRIPLE 3-INPUT NOR GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Yoec 
14 13 12 11 10 9 8 


© OUTPUT Y 


GND 


Positive logic: Y = A+B+C 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N27XM/5427XM 9N27XC/7427XC ae 
TYP. MAX. TYP. MAX. 


| MAX. | 

: ic 
2G. 3) 
c10e 1 


PARAMETER 


Supply Voitage Vcc 
Operating Free Air Temperature Range 


HIGH Level ae ie ee 
Normalized Fan Out from Each Output, N 
LOW Level a a 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


3 
> 


Ne Input LOW Current Vcc = MAX., Vin = 0.4 V 


0 
5 
5 


SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 
Vin Input HIGH Voltage | =| Volts | Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage Ps a.cll | 0.8 | Volts Guaranteed Input LOW Voltage 
Vep Input Clamp Diode Voltage a | -1.5 | Volts | Vec =MIN., |) =-12 mA 
VOH Output HIGH Voltage PF Vee = MIN, IQH = -0.8 mA, ViL = 0.8 V 
VOL Output LOW Voltage Yl | 04 =| Volts | Voc=MIN., loL = 16 mA, Viy = 2.0 V 
I Input Current at Max. Input Vol. iL Voc = MAX., Vin = 5.5 V 
WH Input HIGH Current il Voc = MAX., Vin = 2.4 V 
| =20 | 55 | mA 
ies 


| 


los Output Short Circuit Current -20 -5 mA Veo = MAX. 
ICCH Supply Current HIGH Vcc = MAX., (Note 4) 
ICcL Supply Current LOW 26 Vcc = MAX., (Note 5) 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
UNITS 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output Vcc =5.0V 
CL = 15 pF 


Ri = 4002 


Turn On Delay Input to Output 


a 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Measured with all inputs grounded, and outputs open. 

(5) Measured with one input of each gate at 4.5 V, the remaining inputs grounded, and outputs open. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H30/54H30, 74H30 


8-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


2.75 kd 
Ry 


Qi <a 
AQ 
2 
co ae O OUTPUT Y 
DO 
a a 
ro 4 
co—44 
HO 

47022 3.6k2 
N WN LA LA “Aa LA LA LB Ra R3 
O GND 


Component values shown are typical. 
NC — No internal connection. 


Positive logic: Y = ABCDEFGH 


RECOMMENDED OPERATING CONDITIONS 


Q9H30XM/54H30XKM 9H30XC/74H30XC 


PARAMETER 


Operating Free-Air Temperature Range —55 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
PARAMETER TYP. 
MIN. (Note 2) 


[iemstcowvoree 
a 
= 


TEST 


SYMBOL FIGURE 


Vcc = MIN., Ioy = -0.5 mA, Viny = 0.8 V 
Voc = MIN., lop = 20 mA, Vin = 2.0V 


bes 
cd 
ee 


Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 
non | 
[spi caren wa 
[Supply cuvenecow |_| 


[en Fa 


0 
4 
-40 


[6s [0 | mA | Voo"WAX.VIN=asV 


TEST CONDITIONS 


Vcc = 5.0V 


YMBOL 
See FIGURE 


LIMITS 
UNITS 
MIN. TYP. MAX. 
n 


T 


NOTES: 
(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Veg = 5.0 V, 25°C, 
(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second, 
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FAIRCHILD TTL/SSI « 9N30/5430, 7430 


8-INPUT NAND GATE 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) SCHEMATIC DIAGRAM 
NC NC GND 
14413 #12 WW 10 9 8 


(INPUTS : 


BB |0o/8 |o\/u 
GND 


SSOREERLL 1 
Positive logic: Y = ABCDEFGH NC Veco 


NC — No internal connection. Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N30XM/5430XM 


9N30XC/7430XC 


Supply Voitage Vcc | 45 | 50 | 55 | 4.75 5.0 Volts 
Operating Free-Air Temperature Range —55 ee ee eee 
Normalized Fan Out from Each Output, N a ee 2 eee ee ee U.L. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
YP 


SYMBOL PARAMETER TYP. 
MIN. (Note 2)| MAX. 


ViH Input HIGH Voltage P20] | 
VIL Input LOW Voltage ae ae 


VOH Output HIGH Voltage 2.4 3.3 
VOL Output LOW Voltage 0.22 


Input HIGH Current ieee 7 * — 
‘a S ee | Voc = MAX., Vin = 5.5 V 


We Input LOW Current Vcc = MAX., Viqy = 0.4 V, Each Input 


= 
ee 
aed 
Output Short Circuit Current | -20 [| | -55 | m 
eer 


TEST 
FIGURE 


Guaranteed Input HIGH Voltage 1 
pee Guaranteed Input LOW Voltage 2 
| Volts_| 2 
| Voits 1 
pA 


TEST CONDITIONS (Note 1) 


Vcc =MIN., loy = -0.4 mA, Vin = 0.8 V 


Vec = MIN., lot = 16 MA, Vin = 2.0 V 


Vv MAX., V 2.4V 
ce IN Each Input 4 


A 
5 
Os (Note 3) Fete” | -55 9N30/7430 

ICCH Supply Current HIGH az Vcc = MAX., Vin = 0 V 6 
ICC Supply Current LOW | | 3.0 |) 66.0 | mA | Vcc =MAX., Vin =5.0V 6 


LIMITS TEST 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
dst 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI « 9N32/5432, 7432 


QUAD 2-INPUT OR GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vec 
14 13 12 ll 10 9 8 


GND 


Positive logic: Y = A+B 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9N32XM/5432XM 9N32XC/7432XC 
PARAMETER UNITS 


MIN. 
~55 


+ 
< 
2 
S 
> 
x 


MAX. 
Supply Voltage Vcc 5.5 
Operating Free-Air Temperature Range 
| HIGH Level 20 a ee ee 
Normalized Fan Out from Each Output, N 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. UNITS TEST CONDITIONS (Note 1) 
MIN. | (Note 2) | MAX. 


VIH Input HIGH Voltage Ee eee eee Volts Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage as ae ee Volts Guaranteed Input LOW Voltage 


Vep Input Clamp Diode Voltage Volts | Voc =MAX., 1) = -12 mA 
VOH Output HIGH Voltage Volts | Voc =MIN., Ion = -0.8 MA, ViH = 2.0V 


[vols 
Evel 
i welts 
a ee 
VOL Output LOW Voltage | | 0.22 | 04 | volts | Veco =MIN., lol = 16 MA, Vi = 0.8 V__ 
P10 [ma 
[uA 
Ena] 
mia 
pama 
ae 
ae 


mh 
fo) . 


135 
arn 
fo 


\y Input Current at Maximum Input Voltage A Vcc = MAX., Vin = 5.5 V 


NH Input HIGH Current 2 ee ee ee Vcc = MAX., Vin = 2.4 V 
lie Input LOW Current a ee ee Voc = MAX., Vin = 0.4 V 
aes 9N32/5432 
Vcc = MAX. 
—— 9N32/7432 ; 
ICCH Supply Current HIGH ae ee ae mA Vcc = MAX., (Note 4) 
fs 8 ma [Woo = MaX., (Note 


I Output Short Circuit Current (Note 3) 
os | Ou 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 
SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical timits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Measured with one input of each gate at 4.5 V, the remaining inputs grounded and outputs open. 

(5) Measured with both inputs of all gates grounded, and outputs open. 
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FAIRCHILD TTL/SSI « 9N37/5437, 7437 « 9N38/5438, 7438 


QUAD 2-INPUT NAND BUFFER 
LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Positive logic: Y = AB 


SCHEMATIC DIAGRAM 
(EACH BUFFER) 


9N37/5437, 7437 9N38/5438, 7438 
(TOTEM-POLE OUTPUT) (OPEN-COLLECTOR OUTPUT) 


INPUTS | INPUTS 


RECOMMENDED OPERATING CONDITIONS 


9N37XM/5437XM 9N37XC/7437XC 
PARAMETER 9N38XM/5438XM 9N38XC/7438XC UNITS 


Operating Free-Air Temperature Range | Oo 25 70 =G 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Normalized Fan Out from Each Output, N 
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FAIRCHILD TTL/SSI e¢ 9N37/5437, 7437 « 9N38/5438, 7438 


9N37/5437, 7437 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER TYP. Se TEST CONDITIONS (Note 1) 
(Note 2)| MAX. 


VIH input HIGH Voltage Guaranteed Input HIGH Voltage 


VIL Input LOW Voltage fr. 


Vcp Input Clamp Diode Voltage 


ie eal 
VoH Output HIGH Voltage | 2.4 | 
oe 
= 


,Guaranteed Input LOW Voltage 

Vec =MIN., | =-12 mA 

Vec = MIN., lon = -1.2 mA, VjL = 0.8 V 
Vcc =MIN,, lo, =48 mA, Viy =2.0V__ 
Vcc = MAX., Vin = 5.5 V ~ 
Vcc = MAX., Vin = 2.4 V 

Vcc = MAX., Vin = 0.4 V 

Vcc = MAX., Vin =O V 

Vec = MAX., All Inputs at 0 V 

Vcc = MAX., All Inputs at 5.0 V 


VOL Output LOW Voltage ie 


2.4 
1 Input Current at Maximum Input Voltage 

WH Input HIGH Current pes 2 
Ne Input LOW Current —— 
los Output Short Circuit Current (Note 3) | -20 | 
ICCH Supply Current HIGH 


ICCL Supply Current LOW Pp 34 


t —_ 
3 ron) 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
Bea, eaeeee ; ae eee ee 
7 a ce 

Turn Off Delay Input to Output —— 


TEST CONDITIONS 


Turn On Delay Input to Output 


9N38/5438, 7438 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS . 


TYP. TEST CONDITIONS (Note 1) 
(Note 2) | MAX. 


SYMBOL PARAMETER 


ViH Input HIGH Voltage 
VIL Input LOW Voltage 


Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 

Vec =MIN., ly =-12 mA 

Vcc=MIN., Voy =5.5V, Vj =08V 


ae 
| 08 | 
[ Se 
| 250 | 
| 0.4 | Vcc = MIN., lop = 48 mA, Vip = 2.0 V 
| 10 
ED 
Lene. s 
| 86 | 
cae 


VcD Input Clamp Diode Voltage 


| 2.0 | 
ae 
mass: 
!OH Output HIGH Current f= || 
ee eal 
eel 
ise reeel 
ee 
eae) 
ae! 


VOL Output LOW Voltage 

| Input Current at Maximum Input Voltage 
IH Input HIGH Current 

Hie Input LOW Current 

ICCH Supply Current HIGH ; 

ICccL Supply Current LOW 


Vcc = MAX., Vin = 5.5 V 

vy Vcc = MAX., Vin = 2.4 V 

Vcc = MAX., Vin = 0.4 V 

Veco = MAX.,, All Inputs at 0 V 
Vec = MAX., All Inputs at 5.0 V 


| 5.0 | 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


SYMBOL PARAMETER 


peut TEST CONDITIONS 


| Turn Off Delay Input to Output ine Se 


Turn On Delay Input to Output 


NOTES: 


(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. , 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
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FAIRCHILD TTL/SSI « 9N39/5439, 7439 


QUAD 2-INPUT NAND BUFFER (WITH OPEN COLLECTOR OUTPUT) 


LOGIC AND CONNECTION DIAGRAMS p SCHEMATIC DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) (EACH GATE) 


GND 


OY OUTPUT 


Positive logic: Y = AB 


*Open Collector 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc 
Operating free-air temperature range 


Normalized fan out from each output, N 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST 


SYMBOL PARAMETER TYP TEST CONDITIONS Meuse 
(Note 2) (Note 1) is 
aa input HIGH Voltage ae 
VcpD Input Clamp Diode Voltage Vcc = MIN., I) = -12 mA, 85 
Other input OPEN 
VOH=55V Vec=MIN. 
| HIGH t 7 
OH Output HIGH Curren co Vit =O8V Other input = Vcc 
es 7 Te 
VoL _|_ Output Low voltage ee OL: BOMA | Vin=2.0V 1 
9N39/7439 [| fs Other input = 2.0V 
Voc = MAX., Vin = 2.4 V 
Other Input =O V 4 
ly Input HIGH Current Vcc = MAX., Vin = 5.5 V 
Other Input =0 V 
lie Input LOW Current Vcc = MAX., Vin = 0.4 V 3 
Other Input = 4.5 V 
ICCH Supply Current HIGH ‘ Vec = MAX., All Inputs = 0 V 6 
cc Supply Current LOW | | 84 | 4 mA Voc = MAX.,, All Inputs = 5.0 V 6 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER Sa ea 
tPLH Turn Off Delay Input to Output 

Turn On Delay Input to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 


| CUIMITS TEST 


FIGURE 


SYMBOL 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H40/54H40, 74H40 


DUAL 4-INPUT NAND BUFFER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


INPUTS 


O OUTPUT Y 


47082 3.6kQ 
R5 R3 


Positive logic: Y = ABCD 


1 2 3.4 5 6 7 


Component values shown are typical. 
NC — No internal connection 


RECOMMENDED OPERATING CONDITIONS 


9H40XM/54H40XM 9H40XC/74H40XC 


PARAMETER 


Operating Free-Air Temperature Range 55 c 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 
UNITS 


SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) FIGURE 
MIN. | (Note 2) | MAX. 


Tia | Veo= Wax. vin =24v 


Input HIGH Current = _ aie Each Input 4 
Vcc = MAX., Vin = 5.5 V 
Ne input LOW Current -4.0 3 
Output Short Circuit Current 
los -40 -125 mA Vcc = MAX. 5 
(Note 3) 


x 
r 
Bp 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS : 
PARAMETER Tax. | UNITS TEST CONDITIONS 
MAX. 


Turn Off Delay Input to Output Ss 
Turn On Delay Input to Output — 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C, 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 


TEST 
FIGURE 


SYMBOL 
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FAIRCHILD TTL/SSI ¢« 9N40/5440, 7440 


DUAL 4-INPUT NAND BUFFER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


5 6 7 


NC — No internal connection. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc ; j Volts 
Operating Free-Air Temperature Range "GC 


Normalized Fan Out from Each Output, N 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST. 
P UNITS TEST CONDITIONS (Note 1) FIGURE 
(0) 


SYMBOL PARAMETER 


T 
(N 
: Ie Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 
vy 
m 


ViH Input HIGH Voltage 

VIL Input LOW Voltage 
Output HIGH Voltage 

VOL Output LOW Voltage 


Volts Vec = MIN., oy = -1.2 mA, Vixyy = 0.8 V 


0.28 Vcc = MIN., to. = 48 mA, Vin = 2.0 V 


paver 
| HA | Voc = MAX., Vin =2.4V ee 
| mA 


40 
Input HIGH Current 


A 
Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 0.4 V, Each Input 
mA 9N40/5440 
A 
mA 
mA 


nN NO 
b fo) 
oO 
os) 


Input LOW Current 

Output Short Circuit Current | —2 
(Note 3) 

Supply Current HIGH 

Supply Current LOW 


E 


aes Pma | 9N40/7440_ 
| mA | Vec=MAX., Vin =0V 
27_| ma] Voo= MAX., Vin = 5.0V 


YP. 
7. 


aS 
Oo 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 


SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS eraiee 


[win tye. | MAX._| 
Turn Off Delay Input to Output Pi ae, ee 


Turn On Delay Input to Output 


NOTES: 

(1): For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI e 9S40/54S40, 74840 


DUAL 4-INPUT NAND BUFFER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH GATE) 


INPUTS 
O 


NC—No internal connection. 


Positive logic: Y = ABCD = = 


RECOMMENDED OPERATING CONDITIONS 


9S40XM/54S40XM 


PARAMETER 


Supply Voltage Voc 


Operating Free-Air Temperature Range 
Fan Out From Each Output 


*37.5 (U.L.) is the LOW drive factor and 75 (U.L.) is the HIGH drive factor. 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging tnformation Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


me Ea 


TYP. UNITS TEST CONDITIONS (Note 1) 
(Note 2) MA 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage Guaranteed Input LOW Voltage 


Volts Voc =MIN., iy = -18MA 


Vcc = MIN., toy = -3.0MA, Vig = 0.8V 


| 08 | 
| -12 | 
at 
ae 
| 05 | Volts | Voc=MIN., lo, = 60mA, Vin = 2.0V 
| 100 
tO 
ae 
| 18.0 | 


VcD Input Clamp Diode Voltage 


j 


NO] dO 
“spo 


WO 
BS 


VOH Output HIGH Voltage 


OO 
b 


x< 
ar 


VOL Output LOW Voltage 


V = MAX., V 2.7V 
cc IN Each Input 


| Output LOW Voltage | 
Ne -2.5 Vcc = MAX., Vin = 0.5V_— Each Input 
(Note 3) : 
ICCH Supply Current HIGH | 82 =| (18.0 Vcc = MAX., Vin = OV 
ICcL Supply Current LOW | 27.2 | 440 | ma | Vcc = MAX., Inputs Open 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER 
pMin. | Typ. | 
Turn Off Delay Input to Output 
is 


Turn On Delay Input to Output 
NOTES: . 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 


TEST 
FIGURES 


SYMBOL 


UNITS TEST CONDITIONS 


Vcc = 5.0V 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H50/54H50, 74H50 e 9H51/54H51, 74H51 


DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


1D 1C 1¥ GND 2Y 2D 2c Vv 


INPUTS 
Bo~ 
an50/54H50, | *O~ 
7450 ONLY 
(SEE NOTE d) 


GATE | OF | 


Xo 


A 2A 2B 2C 2D 2Y GND 


‘O GND 


Positive logic:' Y = (AB) + (CD) + (X) 
(X = Output of 9H60/54H60, 74H6O or 
9H62/54H62, 74H62) 


NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pins open. 

(d) Expander inputs X and X are functional on the 9H50/54H50, 74H50 circuits only. Make no external connection to X and X pins of 


the 9H51/54H51, 74H51. 


(e) A total of four 9H60/54H60, 74H6O expander gates or one 9H62/54H62, 74HG62 expander gate may be connected to the expander 
inputs. 


RECOMMENDED OPERATING CONDITIONS 

PARAMETER 9H51XM/54H51XM 9H51XC/74H51XC UNITS 
Supply Voltage Vcc 4.5 5.0 5.5 Volts 
Operating Free-Air Temperature Range -55 25 125 ee ee ee “C 
Input Loading for Each Input Tee en DE I F< 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 
SYMBOL PARAMETER TYP UNITS TEST CONDITIONS (Note 1) 
3 FIGURE 
(Note 2) 
Vin Input HIGH Voltage Volts | Guaranteed Input HIGH Voltage 21 
(Note 4) 
VIL Input LOW Voltage Volts Guaranteed Input LOW Voltage 22 
_ (Note 5) 
VOH Output HIGH Voltage Volts | Voc =MIN., IoH =-0.5 mA, Viy=0.8V] 22 
VOL Output LOW Voltage | sf 04) | Volts | Voc =MIN., lot = 20 mA, Vin = 2.0 V 21 
A V = MAX., Viny = 2.4 V 


hw Input HIGH Current 


es 
aes 
Hie Input LOW Current 
los Output Short Circuit Current 
(Note 3) 
ICCH Supply Current HIGH 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended Operating conditions for the applicable 
device type. Expander pins are open. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

(4) Required at both input terminals of either AND section to ensure LOW level at output. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 


mA Vcc = MAX., Vin = 5.5 V 
mA Vcc = MAX., Viny = 0.4 V, Each Input 23 


mA 25 
mA Vcc = MAX., Vin =O V 27 
mA Vcc = MAX., Vin = 4.5 V 26 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H50/54H50, 74H50 ¢ 9H51/54H51, 74H51 


TEST 
FIGURE 


ELECTRICAL CHARACTERISTICS (9H50/54H50 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 
UNITS 


LIMITS 
Expander-Node Input Current 


ran | ve, [| 
Base-Emitter Voltage of 
. Volts 
Output Transistor Q 
pat | 


TEST CONDITIONS 


SYMBOL PARAMETER 


Output HIGH Voltage 1IOH = —500 WA, 14 = 320 WA, Io = -320 uA 
Output LOW Voltage 


ELECTRICAL CHARACTERISTICS (9H50/74H50 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 


LIMITS 
UNITS TEST CONDITIONS ee 
on 


p10 | vote loL = 20 mA, 14 = 1.1 mA, Ry = 02 29 
Volts lIOH = —500 wA, 14 = 570 HA, Ig = -570 HA 30 
Volts loL = 20 mA, !4 = 600 WA, R1 = 632 29 


SWITCHING CHARACTERISTICS, Expander Pins are Open (Ta = 25°C) 


SYMBOL PARAMETER 


min, | tye. | 
linx Expander-Node Input Current a aoe 
Vv Base-Emitter Voltage of 

BE(Q) Output Transistor Q 


VoH Output HIGH Voltage 
VOL Output LOW Voltage 


LIMITS TEST 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
rane ee [wan sac 


CL = 25 pF 


SYMBOL PARAMETER TEST CONDITIONS ee 
TYP. | MAX. E 
Vcc = 5.0 V 


Turn Off Delay Input to Output 
Turn On Delay | fe) 7.4 Bee 
urn On Delay Input to Output . ns “Cy = 15 pF *MM & NN 


U 
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FAIRCHILD TTL/SSI « 9N50/5450, 7450 « 9N51/5451, 7451 


EXPANDABLE DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH GATE) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


(See Note d) 1D 1¢ 1Y GND 2Y 20° 26 
4 #13 #12 ~«11 (10 9 8 


Vv —- 
cc 18 X X 1D 1€ #1Y 


GATE 1 OF 
9N50/5450, 7450 ONLY 
(See Note d) 


AO 

BO 
INPUTS co 

D 


OY OUTPUT 


1A 2A 2B 2C 2D 2Y GND 


1 2 3 4 5 6 7 
x x 1A Voc 1B 2A 28 
(See Note d) 


Positive logic: Y = (AB) + (CD) + (X) 
(X = Output of 9N6O/5460, 7460) 


NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) if expander is not used leave X and X pins open. 

(d) Make no external connection to X and X pins of the 9N51/5451, 7451. 
(e) A total of four expander gates can be connected to the expander inputs. 


RECOMMENDED OPERATING CONDITIONS 


ON50XM/5450XM QN50XC/7450XC 
PARAMETER 9N51XM/5451 XM 9N51XC/7451XC UNITS 
Supply Voltage Vcc 4.75 5.0 5.25 Volts 


25 70 °C 
U.L. 


N 
oa 


Operating Free-Air Temperature Range 
Normalized Fan Out from Each Output, N 


a 


= 
=) 


2 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS ape 
SYMBOL PARAMETER Hes TYP. lie! UNITS TEST CONDITIONS (Note 1) ecuRE 
(Note 2) | MAX. 

VIH Input HIGH Voltage (Note 4) f20 | | | vors | Guaranteed Input HIGH Voltage 21 

VIL Input LOW Voltage (Note 5) ff 0.8 | volts | Guaranteed Input LOW Voltage 22 

VOH Output HIGH Voltage | 24 [ 33 | | Volts | Voc=MIN., loH =-0.4mA, Vin =08V[ 22 

VoL _| Output LOW Voltage | | 0.22, «| 0.4 =| Volts | Voc=MIN., lot = 16 mA, Vin = 2.0 V 21 

ee ee ee ee Vcc = MAX., Vin = 2.4 V 

tH Input HIGH Current a ae eae aN os SEV Each tnput 24 
m cc= VIN = 5. 

ie Output Short Circuit Current | -20 [ | -55 [| mA __ | 9N50/5450;9N51/5451 se 
(Note 3) | -18 | | -55 | ~ma__ [| 9N50/7450;9N51/7451 

lccH | Supply Current HIGH | [ 40) | 8.0) | oma Voc = MAX., Vin =0V 26 

lccL | Supply Current LOW | | 74 | 14 | oma Vcc = MAX., Vin = 5.0 V 27 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Required at both input terminals of either AND section to ensure LOW level at output.. 

(5) Required at one input terminal of each AND section to ensure HIGH fevel at output. 


FAIRCHILD TTL/SSI « 9N50/5450, 7450 « 9N51/5451, 7451 


ELECTRICAL CHARACTERISTICS (9N50/5450 CIRCUITS), Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 


“LIMITS TEST 
SYMBOL PARAMETER FIGURE 


| V1 =0.4 V, lo = 16 mA 28 


Base-Emitter Voltage of 
. lo” = 16 mA, 14 = 0.41 mA, Ry = 02 29 
Output Transistor 0 


Output HIGH Voltage Ilo = -400 vA, 14 = 0.15 mA, 1g =-0.15 mA | 30 
Output LOW Voltage 0. lot = 16 mA, ly = 0.3 mA, Rq = 1382 29° 


ELECTRICAL CHARACTERISTICS (9N50/7450 CIRCUITS), Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 


LIMITS TEST 
SYMBOL PARAMETER cs UNITS TEST CONDITIONS SURE 


‘ 
Bo Transistor Q 


rrr. 


loL = 16 mA, ty = 0.62 mA, Ry = 02 29 


oa 


Io = 16 mA, 14 = 0.43 mA, Ry = 1302 


SWITCHING CHARACTERISTICS (T a = 25°C) 


ee 
PARAMETER UNITS TEST CONDITIONS 


Turn Off Delay Input to Output “catia Vec =5.0V 
Turn On Delay Input to Output | | so | we | ne | R_ = 4002 


TEST 


SYMBOL FIGURE 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H52/54H52, 74H52 


EXPANDABLE 2-2-2-3-INPUT AND-OR GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) =< 
kQ 


g6ka 
8 x Y GND NC ' H 
1444613 #12 #4 10) 9 8 


Positive logic: Positive logic: 

Y = (AB) + (CDE) + (FG) + (HI) + (X) Y = (AB) + (CD) + (EF) + (GHI) + (X) 
(X = Output of 9H61/54H61, 74H61) 

NOTES: 

(a) Component values shown are typical. 


(b) A total of six expander gates may be connected to the expander input X. 
(c) NC — No internal connection. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER UNITS 


Supply Voltage Voc : : : Volts 
Operating Free-Air Temperature Range 
Input Loading for Each Input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


TYP. 
(Note 2) MAX. FIGURE 
1 


SYMBOL PARAMETER 


Vin Input HIGH Voltage 
(Note 4) 


VIL Input LOW Voitage 
(Note 5) 


Output HIGH Voltage 


a 
Output LOW Voltage i aed 
re 
== 
a 


Vcc = MIN., lot = 20 mA, Viyy = 0.8 V 


Vcc = MAX., Vin = 2.4 V 
cc IN Each Input 
Vcc = MAX., Vin = 5.5 V 


Vcc = MAX., Vin = 0.4 V, Each Input 
Vcc = MAX., Vin = 4.5 V 


Input HIGH Current 


Input LOW Current 


Output Short Circuit Current 


(Note 3) 
Supply Current HIGH 3 Vcc = MAX., Vin = 4.5 V 


24 Vcc = MAX., Ving = OV 


ei 
i 
ae 
20 


Supply Current LOW 


NOTES: 
(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pin is open. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at all input terminals of one AND section to ensure HIGH level at output. 
(5) Required at one input terminal of each AND section to ensure LOW level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H52/54H52, 74H52 


ELECTRICAL CHARACTERISTICS (9H52/54H52 Circuits Only) Using Expander Inputs, Vcc = 4.5 V 


LIMITS TEST 
PARAMETER TEST CONDITIONS FIGURE 


Expander-Node Input Current 
Output HIGH Voitage 


Output LOW Voltage 


SYMBOL 


PARAMETER 


Expander-Node Input Current -2.9 
Output HIGH Voltage 24 | 
Output LOW Voltage | | 


TEST 


SYMBOL FIGURE 


TEST 
FIGURE 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output a 
Turn On Delay Input to Output = 


Vec =5.0 V 
Cy = 25 pF 
Ri = 2802 


TEST 


TEST CONDITIONS FIGURE 


SYMBOL 


LIMITS 
PARAMETER UNITS 
YP. 


T MAX. 
14.8 ns 


Vcc = 5.0 V 


Cy = 25 pF 
Ri = 2802 " 
“Cy = 15 pF *MM & NN 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H53/54H53, 74H53 e« 9H54/54H54, 74H54 


EXPANDABLE 2-2-2-3 INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 
(SEE NOTE d) [oH ov oD G oF €& 
Voc B KX X | H Y 14 #13 #12 #%&IW 10 #8 8 i 
‘PHS3/54HS5, 
(emote a 
wnt 
1 2 3 4 5 6 7 
x xX A Vcc 8B Cc oO 
(SEE NOTE d) 
Positive logic: Y = (AB) + (CD) + (EFG) + (HI) E (X) 
(X = Output of 9H60/54H60, 74H6O or 
9H62/54H62, 74H62) 
NOTES: 
(a) Component values shown are typical. 
(b) Both expander inputs are used simultaneously for expanding. 
(c) [f expander is not used leave X and X pins open. LC. 
(d) Expander inputs X and X are functional on the 9H53/54H53, 74H53 circuits only. Make no external connection to X and X pins 


of the 9H54/54H54, 74H54. 
(e) A total of four 9H60/54H60, 74H6O expander gates or one 9H62/54H62, 74HG2 expander gate may be connected to the expander 
inputs. 


RECOMMENDED OPERATING CONDITIONS : : 
9H53XM/54H53XM 9H53XC/74H53XC 
PARAMETER 9H54XM/54H54XM 9H54XC/74H54XC UNITS 


Input Loading for Each Input 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


iN 
~ 
a 
ol 
co) 
ol 
N 
ol 
< 
o 
ot 
n 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) ae 
TYP 
FIGURE 
(Note 2) | MAX. 
Via {| Tete HIGH VoNaye eee tunes Guaranteed Input HIGH Voltage 21 
Note 4 
VIL Input LOW Voltage few ee ea Guaranteed Input LOW Voltage 22 
(Note 5) 
VoH | Output HIGH Voltage | 24 } | ss Volts | Vec=MIN., lon =-0.5 mA, Vin=08V | 22 
VoL Output LOW Voltage rT 4 Volts | Voc = MIN., lot = 20 mA, Vin = 2.0 V 21 
A Voc = MAX., Vin = 2.4 V 
a aonen@nieuitent es ee ee IN San inees oi 
| a 
Ne Input LOW Current ff 2.00 | mA | Veg = MAX., Ving = 0.4 V, Each Input 23 
los Output Short Circuit Current he ee Vcc = MAX. 25 
(Note 3) 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the aporopriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at all input terminals of one AND section to ensure LOW ltevel at output. 
(5) Required -at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H53/54H53, 74H53 e 9H54/54H54, 74H54 


ELECTRICAL CHARACTERISTICS (9H53/54H53 Circuits Only) Using-Expander Inputs, Vcc = 4.5 V, Ta = -55°C 


LIMITS — 
SYMBOL PARAMETER TEST CONDITIONS FIGURE 
104 


eesncrnowe pe Goren | | 

Base-Emitter Voltage of 

Output Transistor Q aa 
ae 
[ieee ana 


VBE(Q) 


Output HIGH Voltage 
Output LOW Voltage 


TEST 
FIGURE 


LIMITS 


SYMBOL PARAMETER 


Expander-Node Input Current 


Base-Emitter Voltage of 
Output Transistor Q 
Output HIGH Voltage 2.4 


Output LOW Voltage 


'INX 


VOL 


TEST 
FIGURE 


TEST CONDITIONS 


SYMBOL PARAMETER 


LIMITS 
UNITS 
7.0 
6.2 


LIMITS TEST 
SYMBOL PARAMETER TEST CONDITIONS FIGURE 
MIN MAX 
Turn Off Delay Input to Output 
U 
Turn On Delay Input to ae *MM & NN 


tPLH Turn Off Delay !nput to Output 


Turn On Detay Input to Output 


tPHL 
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FAIRCHILD TTL/SS!I e 9N53/5453, 7453 e¢ 9N54/5454, 7454 


EXPANDABLE 4-WIDE 2-INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 
SEE NOTE d 
H G Y GND NC F E 
1413 12 MW 10 9 8 


3.6 kS2 4.8 k2 3.6 k2 3.6 k2 P 3.6 ks? 
Re Ry Ry Ro 1 Ry 
a 
PP ee 13 ° 
a 


9N53/5453, 7453 
ONLY (See Note d) 


INPUTS 


TAnAmMoOAOBDre xX 


—_—— 
SEE NOTE d 


Positive logic: Y = (AB) + (CD) + (EF) + (GH) + (X) 
(X = Output of 9N6O/5460, 7460) 


NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pins open. 

(d) Make no external connection to X and X pins of the. 9N54/5454, 7454. 
(e) A total of four expander gates can be connected to the expander inputs. 
(f) NC — No internal connection. 


RECOMMENDED OPERATING CONDITIONS 


9N53XM/5453XM 9N53XC/7453XC 
PARAMETER 9N54XM/5454XM 9N54XC/7454XC 


i ae wee 
25 6 [0 70 


Lacie) ee a ae ae 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 
Normalized Fan-Out from Each Output, N 


= 
wn 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


FIGURE 


SYMBOL PARAMETER 


VIL Input LOW Voltage (Note 5) 
EE 
ioe 


TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 
Vcc = MIN., oH = -0.4 mA, Vin = 0.8 V 


| 0.22 | 04 | Volts | Vcc=MIN., lo = 16 MA, Vin = 2.0 V 
Ecos 
Leo 


NH Input HIGH Current 


WL Input LOW Current 


| wA | Veco = MAX., Vin = 2.4 V 
Each Input 
| mA | Vcc = MAX., Vin = 5.5 V 


Voc = MAX., Vin = 0.4 V, Each Input 
9N53/5453; 9N54/5454 | 


co 
wo 


2.0 
2.4 
-20 


BA 
mA 
mA 
Output Short Circuit Current | -20 | mA a 
los ; cc = MAX. 
(Note 3) -55 mA 9N53/7453; 9N54/7454 | - 
ICCH Supply Current HIGH a 4.0 8.0 mA Vcc = MAX., Vin =OV 
ICCL Supply Current LOW 5.1 9.5 mA Vcc = MAX., VIN =5.0V 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Required at both input terminals of one AND section to ensure LOW level at output. 
(5) Required at one input terminal of each AND section to ensure HIGH level at output. 


FAIRCHILD TTL/SSI ¢ 9N53/5453, 7453 « 9N54/5454, 7454 


ELECTRICAL CHARACTERISTICS 9N53/5453 CIRCUITS, Using Expander Inputs, Vcc = 4.5 V, Ta = 55°C 


LIMITS 
PARAMETER ‘UNITS TEST CONDITIONS 
| ranaweren [aan ve [eercanomons | 


i TC Vi=04V, ton = 16mA 


Base-Emitter Voltage of 
Output Transistor O 


TEST 
FIGURE 


SYMBOL 


Output HIGH Voltage 
Output LOW Voltage 


TEST 
FIGURE 


SYMBOL 


PARAMETER 


Expander Current 


Base-Emitter Voltage of 
Output Transistor O 


PP 


m =0.4V, = 
LoL = 16 mA, 1y = 0.62 mA, Ry = 09 


Output HIGH Voltage 
Output LOW Voltage 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS teat 
FIGURE 
Turn Off Delay Input to Output a a |e Vcc =5.0V 
Cy. = 15 pF A 
Turn On Delay Input to Output rw Rx. = 4002 


5-87 


LPTTL/SSI 9L54 
LOW POWER AND-OR-INVERT GATE 


DESCRIPTION — The Low Power TTL/SSI 9L54 is a four wide, 2-2-2-3-input AND-OR-INVERT LOGIC SYMBOL 
Gate. It is designed for low power and medium speed operation. 


et 


e TYPICAL POWER DISSIPATION OF 10 mW 

e TYPICAL DELAY OF 25ns 

© INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

® HIGH CAPACITIVE DRIVE CAPABILITY 

® TTL COMPATIBLE Voc = Pin 14 

e@ ALL CERAMIC “HERMETIC” PACKAGES Gnd = Pin 7 
CONNECTION DIAGRAMS 

DIP (TOP VIEW) 
PIN NAMES LOADING 


H!GH LOW 
INPUTS (Pins 1, 2, 3,4, 5, 6,9, 10, 13) 0.75 U.L./0.38 U.L. 
OUTPUT (Pin 8) 10 U.L.I 2.5 ULL. 


1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW. 


SCHEMATIC DIAGRAM 


° Vcc 
R3 


LAPS 


FLATPAK (TOP VIEW) 


Typical Resistor Values 
R, =R, =R, = R, = 10.4 kQ 


NC = No Internal Connection 
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FAIRCHILD LPTTL/SSI¢ 9L54 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) —0.5Vtot5.5V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +V¢c value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERATURE 
9L54XxC 4.75V 5.25V 0°C to 75°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1 & 2) 


LIMITS 
SYMBOL PARAMETER ; TYP. (Note 3) MAX. UNITS CONDITIONS 


I 
N wo wo 
fe ee 
° 
~ 
3 
> 


Vou Output HIGH Voltage Volts Vec = MIN., loxy = -0.4 mA, 
Vin = Vir 
VoL Output LOW Voltage 3 Volts Vec=MIN., lo, = 4.0 mA, 
Vin = Vin 
Volts Guaranteed input logical HIGH 


Vin Input HIGH Voltage 


ViL Input LOW Voltage 


voltage for all inputs 


Voits Guaranteed input logical LOW 
voltage for all inputs 


—0.38 Vec = MAX., VIN =0.3V 
Voc = MAX., Vin = 2.4 V 
Vec a MAX., VIN =55V 


Vec = MAX., VouT =0.0V 
Inputs grounded. 


lng Input LOW Current 


nr) Input HIGH Current 
Isc Output Short Circuit 
(Note 4) Current 
Cc 


= 
> 


3 |3 
>| > 


> 
o 
=] 
> 


Power Supply Current 


Vec = MAX., Inputs HIGH 
Vec = MAX., Inputs LOW 


lc 


teLH Turn Off Delay 
tpHL Turn On Delay . 


NOTES: - 

(1) Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case”’ conditions. 

(2) The specified LIMITS represent the ‘‘worst case’’ value for the parameter, Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

(3) Typical IImits are at Voc= 5.0V, 25°C, and max. loading. 

(4) Not more than one output should be shorted at a time. 


Vec = 5.0 V, See Fig. 1 
C, = 15 pF 


N | ‘ od 
SN 

3 

> 


NO] NO 
it 


Fig. 1 SWITCHING TIME WAVEFORM 


Vout 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H55/54H55, 74H55 


EXPANDABLE 4-INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


GNO NC = 
ir EXPANDER ie 


Positive logic: Y = (ABCD) + (EFGH) + (X) 
X = Output of 9H60/54H60, 74H6O or 9H62/54H62, 74HE2. 


NOTES: 

(a) Component vatues shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pins open. 

(d) A total of four 9H60/54H60, 74H60O expander gates or one 9H62/54H62, 74HG2 expander gate may be connected to the expander 
inputs. 

(e) NC — No internal connection. 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
Input Loading for Each Input 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST 
FIGURE 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) 


Vin Input HIGH Voltage 
(Note 4) 

VIL Input LOW Voltage 
(Note 5) 


VOH Output HIGH Voltage 2.4 
VOL Output LOW Voltage 


tH Input HIGH Current 


Ne Input LOW Current 


. « 


los Output Short Circuit Current 
(Note 3) 


ICCH Supply Current HIGH 
ICCL Supply Current LOW 


oO 


Guaranteed Input HIGH Voltage 21 
Guaranteed Input LOW Voltage 22 


Vcc = MIN., !oH = -0.5 mA, Vin = 0.8 V 22 
Vcc = MIN., lot = 20 mA, Vin = 2.0 V 

Vec = MAX., Vin = 2.4 V 
Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 0.4 V, Each Input 
Vcc = MAX. 


Each Input 


Vcc = MAX., Vin =O V 
7.5 Vcc = MAX., Vin = 4.5 V 


oO 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open, 


(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at al! input terminals of either AND section to ensure LOW level at output. 
(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H55/54H55, 74H55 


ELECTRICAL CHARACTERISTICS (9H55/54H55 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 


LIMITS 
PARAMETER UNITS TEST CONDITIONS 


Expander-Node Input Current Pf | 5.88 | ma Vx =1.4V 


Base-Emitter Voltage of Volk 20 mA. | 700 uA. R 02 
oO = aL Has A = 
Output Transistor Q : oF i : ‘ ; 
Output HIGH Voltage 2a [|| vers | to =-800 ua, 1 =320 uA, 19 = -320 wa 


TEST 


SYMBOL FIGURE 


ELECTRICAL CHARACTERISTICS (9H55/74H55 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = o°c 


LIMITS TEST 
SYMBOL UNITS TEST CONDITIONS FIGURE 


VX=1.4V 


| 
lo = 20 mA, 14 = 1.1 mA, Ry = 02 


Loy =-500 WA, 14 =-570 WA, 1 =-570 uA 
lo = 20 mA, 4 = 600 BA, Ry = 632 


TEST 


TEST CONDITIONS FIGURE 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
PARAMETER UNITS 
Rs 


TEST 
FIGURE 


SYMBOL TEST CONDITIONS 


U 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H60/54H60, 74H60 


DUAL 4-INPUT EXPANDER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH EXPANDER) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 
2.75 
pf kQ 
Veco 1D 1X 1X 2K 2% 20 7 an > ie a me 
14] BIfiiiaia i 
e Ay | OUTPUT X 
nei fe OUTPUT X 
BIBI |O/8|e\|H 
1A 1B 1C 2A 2B 2C GND 0 
GND 


Positive logic: X = ABCD when con- 

nected to X and X pins of 9H50/54H50, 1 ‘ 
74H50; 9H53/54H53, 74H53 or Component values shown are typical. 
9H55/54H55, 74H55 circuit. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply Voltage Vcc 5.0 


Operating Free-Air Temperature Range 


Maximum number of expanders that may 
be fanned in to one expandable AND OR 
Invert Gate 


N 
Z 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST 
SYMBOL PARAMETER ; FIGURE 


Vin Input HIGH Voltage ; 31 


VIL Input LOW Voltage 32 


Vcc =MIN., Vin = 2.0 V,V_7=1.0V 
Mi 9 ION = 5.85 mA 


VON On-State Output Voltage 
Vcc = MAX., Vin = 2.0 V, Vz = 0.6 V 
Ta = 125°C, ton = 7.85 mA 
Ta =70°C, Ion =7.4mA 


| Off-State Output Current 
OFF P V1 =4.5 V, R = 5752 


LA Ta =-55°C | Voc =MIN., Vin = 2.0 V 
uA Ta =0°C V1=1.0V 


Vcc = MAX.,, Vin = 2.4 V 

Each Input 
Voc = MAX., Vin = 5.5 V 
NL Input LOW Current Vcc = MAX., Vin = 0.4 V, Each Input 
ICC(ON) | On-State Supply Current | mA Vcc = MAX., Vin = 4.5 V, V1 = 0.85 V 


ICC(OFF) | Off-State Supply Current as 3.0 mA ' Vec = MAX., Vin = 0 V, Vq = 0.85 V 
OUTPUT CAPACITANCE, Vcc AND GND TERMINALS OPEN (Ta = 25°C) 


LIMITS TEST 


SYMBOL PARAMETER TEST CONDITIONS 
MIN. TYP. MAX. FIGURE 
Effective Capacitance of 1.3 
Output Transistor Q4 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vog = 5.0 V, 25°C. 

(3) Required at all input terminals to ensure output is in the on state. 

(4) Required at any input terminal to ensure output is in the off state. 


ION On-State Output Current 


NH Input HIGH Current 


3 


.= 
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FAIRCHILD TTL/SSI « 9N60/5460, 7460 


DUAL 4-INPUT EXPANDER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH EXPANDER) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) oureurs Vee 


x xX 


Veg 10 1X 1X 2X 2X 2D 2X 2 20 GND 2C¢ 2B 2A 
14°13 12 1 10 9 8 


1A 18 1C 2A 28 2C GND 


INPUTS. 


9 


—< GND 


Positive logic: X = ABCD when connected to X and X pins of 
9N50/5450, 7450; 9N53/5453, 7453 circuit. Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


Q9N60XM/5460XM 9N60XC/7460XC 


ol 
= 
> 
as 
+ 
N 
~ 
: 
ic] 
i) 


PARAMETER 


4 
< 
a 


S 
oi 


Supply Voltage Vcc 7 
Operating Free-Air Temperature Range 


Maximum number of expanders that may be 
fanned-in to one expandable AND OR Invert Gate 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. 
(Note 2) | MAX. 


| 150 | ou 

F210 a 

Lao 
eae 2] 
40 | wa 


Vcc =MIN., Vin = 2.0 V 
Vi=1.0V,R=1.1kQ 
Ta =-55°C 

A= o°Cc 


VON On-State Output Voltage 31 


loFF Off-State Output Current 
Ion On-State Output Current 
NH Input HIGH Current 


We Input LOW Current 
ICC (on) | On-State Supply Current 
loc (off)| Off-State Supply Current 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


Vcc = a76 V, vide 2.0V, Viz i0V 
Vv MAX., V AV 
coms IN = 2 Each Input 34 
Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 0.4 V, Each Input 32 


cae MAX., a 5.0V, ud Benes 35 


| 1.0 | 
=e 
a5 
Woo = MAX. Viv=0V,Vi=085V + 3 


2.5 


1] 
o;}o 
BI b 
w 


SYMBOL PARAMETER 


*Turn Off Delay Input to Output 


*Turn On Delay Input to Output 


NOTES: ; 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Voc = 5.0 V, 25°C. 


*Through 9N50/5450, 7450; 9N53/5453, 7453. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H61/54H61, 74H61 


TRIPLE 3-INPUT EXPANDER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH EXPANDER) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 
Vcc 3C 3B 3A 3X 1X 2X 1X 2X 3X GND 3C 38 3A 
144 #13 #12 #411 10 9 8 
| IS! 
5 & 
Bas = Ao OUTPUT 
INPUTS (BO 
1A 1B 1€ 2A 2B 2C GND 
Positive logic: X = ABC 1 2 3 4 5 6 7 
14 18 IC Vcc 2A 2B 2 Component values shown are typical. 


When connected to the X input of the 9H52/54H52, 74H52 circuit. 


RECOMMENDED OPERATING CONDITIONS 


9H61XM/54H61XM 9H61XC/74H61XC 
PARAMETER UNITS 
TYP. MAX. TYP. MAX. 


MIN. 


Operating Free-Air Temperature Range | 85 | 125 0 25 i 6 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. 
(Note 2) 
VIH input HIGH Voltage 2.0 ie 

VIL Input LOW Voltage 


VON On-State Output Voltage 


TEST 


SYMBOL PARAMETER FIGURE 


UNITS TEST CONDITIONS (Note 1) 


Volts (Note 3) 114 
(Note 4) 113 
Vec = MIN., Vip =2V 


Volts 


Volts Ta =-55°C, lon =4.5mA 114 


Ta =0°C, lon =5.35mA 


ee 
0.8 
ca i 
Loe 
el 


Vec =MIN., Vit = 0.8 V 
lOFF Off-State Output Current KA 113 
VOFF = 2.2 V, Ta = MAX. 
| Input HIGH Current eee ue Voc = MAX. Vin = 24 V1 gach Input 78 
t ac npu 
a fae wees CS mA | Vcc = MAX., Vin =5.5 V ‘ 
He Input LOW Current | mA Vcc = MAX., Vin = 0.4 V, Each Input 79 
ICCION) On-State Supply Current | 1 | mA Vcc = MAX., Vin = 4.5 V 31 
ICC(OFF) Off-State Supply Current Vcc = MAX., Vin =OV 81 


OUTPUT CAPACITANCE, Vcc AND GND TERMINALS OPEN (Tq = 25°C) 


LIMITS 
Effective Capacitance of 1 
Output Transistor Q4 


3 pF f = 1 MHz 


TEST 


SYMBOL FIGURE 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Required at all input terminals to ensure output is in the on state. 
(4) Required at any input terminal to ensure output is in the off state, 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H62/54H62, 74H62 


3-2-2-3-INPUT AND-OR EXPANDER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


c B X GND X J 1 
144° #13 «#12 ~«11) (10 9 8 


Positive logic: , 
X = (AB) + (CDE) + (FGH) + (IJ) 0 GND 


Xo 
OUTPUTS 


A ip) —E Vcc F G H 
Positive logic: Component values shown are typical. 


X = (ABC) + (DE) + (FG) + (HIJ) 


When connected to X and X pins of 9H50/54H50, 74H50; 9H53/54H53, 74H53 or 9H55/54H55, 74H55 circuit. 
RECOMMENDED OPERATING CONDITIONS 


9H62XC/74HE62XC 
TYP. MAX. 


9H62XM/54H62XM 


TYP. MAX. 


PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


L 
~“N 
oO 


N 
ol 
sJ 
oO 


Maximum number of expanders that may 
be fanned in to one expandable AND OR 
Invert Gate 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS 
(Note 2) MAX. 


Vw Input HIGH Voltage 2.0 Volts (Note 3) 115 
Vin Input LOW Voltage Volts (Note 4) 116 


Vcc = MIN., Vin = 2.0 V, Vz = 1.0 V 
Ta =-55°C, lon = 5.85 mA 


TEST 


TEST CONDITIONS (Note 1) FIGURE 


Volts 


Von On-State Output Voltage Ta=0 C, ION = 6-3mA 115 
Vcc = MAX., Viny = 2.0 V, Vz = 0.6 V 
Volts Ta = 125°C, ion = 7.85 mA 
A . ON 
TA =70C, lon =7.4mA 
320 A Ta =-55°C | Voc =MIN., Vin = 0.8 V 
lOFF Off-State Output Current z B oo ee 116 
570 Vy =4.5 V, R= 5752 


' So 
mS 


= 
° 
3 


Ta =OC 


‘as 
A 

mA 178 
ma 120 
mA ' 


Vcc = MAX., Vin =0 V, Vq = 0.85 V 120 


LA 
uA 
lon On-State Output Current 
LA 
NH Input HIGH Current 


Hie Input LOW Current 
ICC(ON) On-State Supply Current 
ICC(OFF) Off-State Supply Current 


OUTPUT CAPACITANCE, Vcc AND GND TERMINALS OPEN (Ta = 25°C) 


> 


i 
Lh 
~ 
jo) 
AS 


SYMBOL PARAMETER a UNITS TEST CONDITIONS ace 
Effective Capacitance of 1.3 pF BB 
Output Transistor Q4 


NOTES: 
(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C, 

(3) Required at all input terminals of one AND section to ensure output is in the on state. 
(4) Required at one input terminal of each AND section to ensure output is in the off state. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI e 9S64/54S64, 74S64 


4-2-3-2-INPUT AND-OR-INVERT GATE 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) 
° Vcc 0Vec ee 
tae 2.8kx2 om 
AO 
BO tutes OUTPUT 
£0 t Voc OY 
DO 
2.8k82 
GND 9 Voc 
INPUTS : : 2.Bks2 3502 
Positive logic: ABCD + EF + GHE + JK 10 © Voc 
: 7 2.8ks2 
10 ~ 
K 


All inputs have Schottky clamp diodes. 
Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9S64XM/54S64XM 9S64XC/74S64XC 
PARAMETER UNITS 
Operating Free-Air Temperature Range ca (eae (a (ean ee | 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST CONDITIONS 


a ee aA TYP, UNITS 
ain. (Note 2) MAX. (Note 1) 


z 
= 
ar 
Nn 


x< | X< 

o;s 

NIN 

SO 

Ww} oo 

SES 
< 
dD | >|} o 
a 


ViH Input HIGH Voltage en (eee Volts Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage re Volts Guaranteed Input LOW Voltage 
Vcop Input Clamp Diode Voltage | 065 | -1.2 Volts | Voc =MIN., lin =-18 mA 


Vcc = MIN., loy = —-1.0 mA, Vin = 0.8 V 


| 035 | 05 | Volts | Voc=MIN., IoL = 20 mA, Vin = 2.0V 


m Vcc = MAX., Vin = 5.5 V 


VOH Output HIGH Voltage 
VOL Output LOW Voltage 
WH Input HIGH Current 


He Input LOW Current —2.0 m Vcc = MAX., Vin = 0.5 V 


Pe 
ae ier ae 
Output Short Ci itC 5 
los ae 3) eter ea | 0 | 65 | -100 | m Vec = MAX., Vout = OV 


ICCH Supply Current HIGH 


| 85 16 mA Vcc = MAX., (Note 4) 


ICCL Supply Current LOW 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 
eee TEST CONDITIONS 


SYMBOL PARAMETER FIGURES 


Turn Off Delay Input to Output 


Turn On Delay Input to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted. at a time. 

(4) Icc_ is measured with all inputs of one gate open, and remaining inputs grounded. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI e 9S865/54S65, 74S65 


4-2-3-2-INPUT AND-OR-INVERT GATE (WITH OPEN COLLECTOR) 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) 


° Vcc ? Vcc 


28k 7602: 


AQ 
BO OUTPUT 
(ome o Voc OY 
0° 202 
2.8ka 
f{NPUTS 


Voc 


? Vcc 


2.8k0 3500 


“OPEN COLLECTOR 


© Vcc 


Positive logic: ABCD + EF + GHI + JK 2.8ks2 


Component values shown are typical. 
All inputs have clamp diodes (not shown). 


RECOMMENDED OPERATING CONDITIONS 


t 9S65XM/54S65XM 9S65XC/74S65XC 
PARAMETER UNITS 


Operating Free-Air Temperature Range ba 6: 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


h 
oa 


Input Loading for Each {nput 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


. LIMITS 
TEST CONDITIONS 
SYMBOL PARAMETER TYP. UNITS 
(Note 2) MAX, | iNow 1) 
VIH Input HIGH Voltage | 20 | {| volts Guaranteed Input HIGH Voltage 
VIL. Input LOW Voltage PET 8] Votts | Guaranteed Input LOW Voltage 
(oH | Output HIGH Current | | os | 260 | wA | Voc=MIN., VoH=55V, Vin=08V 
Vou | OwrpurLowvorage |__| 0.36 | 08 | Volts | Vog=MIN. lo, =20mA, Vin=20V 
| 100 df BO TWA Ve = MAX, Vin = 2.7 V : 
MH Input HIGH Curent | |} 0 A VV 
focn | Sunply GurrentiGH | | 60 | 410 | __mA | Vcc=MAX,Vin=0V 


SWITCHING CHARACTERISTICS (Tj = 25°C) 


TEST 
FIGURES 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay Input to Output 
Turn On Delay Input to Output 


~ai/— 
<|= 
7S 
” 
= 
> 
6 
c 
< 
+ 
” 


FF 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
(2) Typical limits are at Voc = 6.0 V, 25°C. 
(3) lec is measured with all inputs of one gate open, and remaining inputs grounded. 


‘t To be announced 1972 
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FAIRCHILD TTL/SSI »« 9N70/5470, 7470 


EDGE TRIGGERED JK FLIP-FLOP 


DESCRIPTION — The 9N70/5470, 7470 is a gated input edge triggered JK flip-flop offering direct clear and preset inputs, and complementary 
Q and Q outputs. Information at the J and K inputs is transferred to the outputs on the positive edge of the clock pulse. 


Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse, when the clock input threshold voltage has been passed, the 
gated inputs are locked out. 


These flip-flops are designed for medium to high speed applications and offer a significant saving in system power dissipation and package count 
where input gating is required. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 130 von 


Veo Sp CP Kg Ky Kz Q ky Ry a GW G vy 
: 4 #13 #12 #11 10 9 8 


PRESET 6 


NC — No internal connection. 


Positive logic: CLOCK 
LOW input to preset sets O to HIGH level in 
LOW input to clear sets O to LOW level 
Preset or clear function can occur only 
when clock input is LOW 


Component values shown are typical. 


TRUTH TABLE 


NOTES: - 

J=J1-J2-J3_ 
K=K1:-K2:K3 

th = Bit time before clock pulse. 
tn+4 = Bit time_after clock pulse. 
If inputs J3 or K3 are not used 
they must be grounded. 


LOGIC DIAGRAM 


(CP) CLOCK 
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FAIRCHILD TTL/SSI e 9N70/5470, 7470 


RECOMMENDED OPERATING CONDITIONS 
9N70XM/5470XM 9N70XC/7470XC 


Supply Voltage Vcc 
Operating Free-Air Temperature Range | 65 25 


Normalized Fan Out from Each Output, N 
Clock Pulse Transition Time to HIGH Level, 
2 5.0 
t4(clock) (See Fig. D) 
Width of Clock Pulse, to(clock) (See Fig. D) 20 


Cc 
= 
+ 
n 


= 
> 
x 


PARAMETER 


Width of Preset Pulse, tp(preset) (See Fig.C) [ 25 | 


Width of Clear Pulse, tp(clear) (See Fig. C) aia, ns 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


4.75 
20 
25 
25 


mor 
Aol: 
= | =| ~J/ 
a oo 
Oo 
te) 
al-a |Clo 
- 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
! EST 
SYMBOL PARAMETER TYP. UNITS heen ea Sane 
(Note 2) | MAX. 
Vin Input HIGH Voltage | 20 | | | votts | Guaranteed Input HIGH 36 & 37 
ViL Input LOW Voltage fT 8 Volts | Guaranteed Input LOW 36 & 37 
i K1, Ka, Kg or Clock [0 mA | Vee = MAX, Vin = 85 V 
or Prose 0 Wee WAX, Vin 85 
Input LOW Current at Jy. Jordy, = Vec = MAX., Vin = 0.4 V 38 
Ky, Ka, K3 or Clock x 
IL oo eee ee 
or Frese 
Output Short Circuit Current | -20 | ~~ | -87 | ma | 9N70/5470 | Vcc = MAX. 48 
Os 
(Note 3) 9N70/7470 | Vin=OV | 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
ee | MIN. | Tye. | eee 
TYP. MAX. 
Maximum Clock Frequency | 0°} a6. MHz 
Maximum Input Setup Time ns 


Maximum Input Hold Time 


Turn Off Delay Clear or Preset to Output —aaer, 
Turn On Delay Clear or Preset to Output e——— 


TEST 
FIGURE 


SYMBOL 


Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate vatue specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H71/54H71, 74H71 


JK MASTER/SLAVE FLIP-FLOP WITH AND-OR INPUTS 


DESCRIPTION — The HSTTL/SSI 9H71/54H71, 74H71 is a High Speed JK Master/Slave flip-flop with AND-OR gate inputs. The AND-OR 
gate inputs for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the: 
master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND-OR gate inputs 
to master. 3) Disable AND-OR gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to 
change when the clock pulse is in a HIGH state. , 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vcc CP K2B K2a Kip Kia Q K28 K24 G GND Q &p Jap 


14 13 #12 «2411 «210 9 8 


Kia Kip CP Vcc Jia Jip J2A 


Positive logic: Component values shown are typical. 
LOW input to preset sets O to HIGH level 
Preset is independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


HIGH 


| MINIMUM 


j-——— tsetup ———| 


NOTES: 
J = (J1A-J1B)+(J2A-J2B) 
K = (K1A:K1B)+(K2A-K2B) 


Bit time before clock pulse 
tnh+71 = Bit time after clock pulse 


LOGIC DIAGRAM 


PRESET ,. 
(Sp) 


KIA 
K1B 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H71/54H71, 74H71 


RECOMMENDED OPERATING CONDITIONS 
a ee eae 


ca ae 

[475 5.25 Volts 

a C3 

fee | 12: " ULL. 

ae 

=a ae : 
a 
i cares 


PARAMETER 


Supply Voltage Vcc 


Operating Free-Air Temperature Range | 


Fan Out from Each Output 

Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Preset Pulse, to(preset) (See Fig. X) 
Input Setup Time, tsetup (See Clock Waveform) > tp(clock) 
Input Hold Time, thot 


2 tp(clock) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


< 
2 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 
SYMBOL PARAMETER TYP. UNITS 
(Note 2) 
Volts 


Vin an i 
pews | 
es 
ete 
= 
ecuees 
nel 


TEST 
FIGURE 


TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH 121 & 122 


VIL Input LOW Voltage 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 

Input HIGH Current at JIA, J1B, 

J2A, J2B, K1A, K1B, K2A, or K2B 
IH Input HIGH Current at Preset 

tnput HIGH Current at Clock - 


Input LOW Current at J1A, J1B, 


Guaranteed Input LOW 121 &122 


| 08 oa 
Vcc = MIN., loH = -0.5 mA 121 
Voc = MIN., lop = 20 mA 122 

| 50 

| 10 

| 100 _| 

| 100 | om 


Voc = MAX., Vin = 2.4 V 


| uA | 124 
| mA | Voc=MAX., Vin =5.5 V 
ret Vec = MAX., Vin =2.4 V a 


Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 2.4 V 
Vcc = MAX.,, Vin = 5.5 V 


-2.0 mA | Vec=MAX., Vin =0.4 V 123 
: J2A, J2B, K1A, K1B, K2A, or K2B a os 
HE Input LOW Current at Preset 6.0 | mA | Voc=MAX., Vin =0.4V 123 
Input LOW Current at Clock —4.0 mA Vcc = MAX., Vin = 0.4 V 123 
Output Short Circuit Current . oe ; . 
los . | -40 -100 | mA | Voc =MAX., Vin =O0V 127 


(Note 3) 


SWITCHING CHARACTERISTICS (Ta, = 25°C) 
LIMITS , : TEST 
SYMBOL PARAMETER UNITS TEST CONDITION 
MIN TYP. MAX 2 FIGURE 


fCLOCK Maximum Clock Frequency 
tPLH Turn Off Delay Preset to Output | 130 «| ons | Voc =5.0V 


[ss [3 w 
eo xX 
tPLH Turn Off Delay Clock to Output ee a ns R, = 2802 Ww 


M 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H72/54H72, 74H72 


JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS 


DESCRIPTION — The HSTTL/SS! 9H72/54H72, 74H72 is a High Speed JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs 
for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master and 
slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND gate inputs to master. 
3) Disable AND gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when 
the clock pulse is in a HIGH state. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 
vec Sp CP K3 K2 Ki Q K3 K2 Q GND G 4g dg 
14 13 12 ll 10 8 


NC Rp J+ J2 J3  G GND 


NC — No internal! connection. 
Positive logic: 
LOW input to preset sets Q to HIGH level 
LOW input to clear sets O to LOW level 
Preset and clear are independent of clock 


Component values shown are typical. 


TRUTH TABLE CLOCK WAVEFORM 


HIGH 


MINIMUM 


{<_——— tsetup ——+| 


LOW 


NOTES: 

J = J1-J2-J3 

K =K1K2-K3 

th = Bit time before clock pulse 


th+ 1 = Bit time after clock pulse 


LOGIC DIAGRAM 


Q Q 
PRESET , , CLEAR 
(Sp) (Rp) 

K1 o J1 
K2 o J2 
K3 J3 


FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H72/54H72, 7472 


RECOMMENDED OPERATING CONDITIONS 


9H72XM/54H72XM QH72XC/74H72XC 
PARAMETER 


TYP. 
Supply Voltage Vcc 5.0 
Operating Free-Air Temperature Range 25 


Fan Out from Each Output 
Width of Clock Pulse, to(clock) (See Fig. W) 
Width of Preset Pulse, tp(preset) (See Fig. X) 


MIN 
4.5 
55 
12 
16 
Width of Clear Pulse, to(clear) (See Fig. X) ae 


Input Setup Time, tsetup (See Clock Waveform) | > tp(clock) 
Input Hold Time, thot 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE aT a Otherwise Noted) 


[  uits TEST 
SYMBOL PARAMETER TYP. TEST CONDITIONS (Note 1) 
FIGURE 
: MIN. | (Note 2) 
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH 41 & 42 
VIL Input LOW Voltage Guaranteed Input LOW 41 & 42 
VOH Output HIGH Voltage Vcc = MIN., IoH = -0.5 mA 41 
VOL Output LOW Voltage Vcc = MIN., lor = 20 mA 42 
Input HIGH Current at Vcc = MAX., Vin = 2.4 V ar 
J2, J3, K1, K2, or K3 Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 2.4 V 
nr) Input HIGH Current at J1, 44 
Vcc = MAX., Vin = 5.5 V - 
Input HIGH Current at Clock Vcc = MAX., Vin = 2.4 V ha 
Preset or Clear 1.0 mA Vcc = MAX.,, Viyy = 5.5 V 
Input LOW Current at J1, . 43 
fin: J2, J3, K1, K2, K3, or Clock -2.0 mA Vcc = MAX., Vin = 0.4 V 
Input LOW Current at Preset -40 nih Voc = MAX., Vin = 0.4 V 43 
or Clear 
Output Short Circuit Current 
los e -40 -100 | mA | Vcc =MAX., Vin =O0V 45 
(Note 3) poets aie a ok 
icc Supply Current 16 25 mA Vcc = MAX. 44 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS 


Maximum Clock Frequency 25 30 


Turn Off Delay Clear or Preset 13 
to Output 


fCLOCK 


tPLH Vcc =5.0V 
AT Turn On Delay Clear or Preset 12 24 Ci =25 pF 

to Output RL = 2800 
tPLH Turn Off Delay Clock to Output 


Turn On Delay Clock to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vc¢ = 5.0 V, 25°C. 

(3) Note more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI e¢ 9N72/5472, 7472 


JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS 


DESCRIPTION — The TTL/SSI 9N72/5472, 7472 is a JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs for entry into the 
master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect the master 
and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND gate inputs to master. 
3) Disable AND gate inputs. 4) Transfer information from master to slave. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


a 
Yeo Sp Cp K3 K2 Ki OQ 


Kg «Ka Qa GND @ = 43 J2 
144 13 12 «11 = «10 


© PRESET 


NC — No internal connection. 


——=© GND 
© clock 


Positive logic: 
LOW input to preset sets Q to HIGH level 
LOW input to clear sets O to LOW level 


: Component vaiues shown are typical. 
Preset and clear are independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


NOTES: 

J =J1-J2-J3 

K =K1-K2-K3 

th = Bit time before clock pulse. 


th+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 


CLEAR 
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FAIRCHILD TTL/SSI e 9N72/5472, 7472 


RECOMMENDED OPERATING CONDITIONS 


9N72XM/5472XM 9N72XC/7472XC 


UNITS 


5 : 

Operating Free-Air Temperature Range 5 125 8) 25 70 me 
Normalized Fan Out from Each Output, N aa 10 10 ULL. 
Width of Clock Pulse, tp(clock) (See Fig. E) 2 =iS== ? ns 
Width of Preset Pulse, to(preset) (See Fig. F) 2 fs 25 “ns 
Width of Clear Pulse, tp(clear) (See Fig. F) 2 aaa 25 - ns _ 

ie ese 

eee! 


PARAMETER 


Input Setup Time, tsetup (See Fig. E) > tp(clock) 2 tp(clock) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


[|p 
al a} S | en 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


Preset or Clock 
Output Short Circuit Current 
(Note 3) 
Icc Supply Current 


9N72/5472 | Vcc = MAX. 


45 
9N72/7472 | Vin = OV 


Vcc = MAX., Vin =5.0V 44 


TEST CONDITIONS TEST 
SYMBOL PARAMETER inte oe eer GORE 
VIH Input HIGH Voltage Guaranteed Input HIGH 41 & 42 
VIL Input LOW Voltage Ey a Guaranteed Input LOW 41 & 42 
VOH Output HIGH Voltage Vcc = MIN., IoH = -0.4 mA 41 
VoL Output LOW Voltage haw Vcc = MIN., lop = 16 mA 42 
Input HIGH Current at J, Jo, J, ho | Vec = MAX., Vin =2.4V ‘ij 
Ky, Kg or K3 a Vcc = MAX., Vin =5.5 V 
1H 
Input HIGH Current at Clear fe aall Vcc = MAX., Vin =2.4V 4a 
Preset or Clock | ee Vcc = MAX., Vin = 5.5 V 
w tats. J, Je: 
Input LOW Current a qr3or43 Voc = MAX., Vin = 0.4 V 43 
Ky, Kg or Kg 
IL : 
Input LOW Current at Clear, _— Vcc = MAX., Vin = 0.4 V 43 


Oo 
7) 


TEST 
FIGURE 


LIMITS 


TEST CONDITIONS 


UNITS 
MHz 


win. | TyP. | MAX. 

[5 | o | 

pf 16 [25 [rs] R= 4000 
See cee Fa ee a 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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CPi Api Ki Vcc CP2 Roz Jz 


FAIRCHILD HIGH SPEED TTL/SSI e 9H73/54H73, 74H73 


DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) 


Jy Gy) Q1 GND Ko Qo G2 y oO Q; GND 
14° °613°«212~—~COO 


Positive logic: 


LOW input to clear sets O to LOW level 


Clear is independent of clock 


TRUTH TABLE 


NOTES: 
th = Bit time before clock pulse. 
tn+1 = Bit time after clock pulse. 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


29 


x 


SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


DESCRIPTION — The HSTTL/SSI 9H73/54H73, 74H73 is a High Speed Dual JK Master/Slave flip-flop with separate clears and separate 
clocks. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master 
and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs to master. 
3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when the 
clock pulse is in a HIGH state. 


: -O 
[ Vec 


a i 
CF 
. 


a 


4 


oe + ; 7542 275KN arma} 275 
“i Ko 
: | 


a 


S6KD 


- 
TO OTHER 
FLIP-FLOP. 


o 


i 


ares 


f 
4 


CLOCK 


TO OTHER 


(cP) FLIP-FLOP 


Component values shown are typical. 
Resistor values are in ohms. 


HIGH 


LOW 


CLOCK WAVEFORMS 


MINIMUM 


tsetup ——_+| 


FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H73/54H73, 74H73 


RECOMMENDED OPERATING CONDITIONS 


9H73XM/54H73XM 


PARAMETER 


ce] 
x 
~ 
© 
x 
2 
~ 
b 
= 
~ 
W 
x 
-) 
Cc 
2 
+ 
n 


Supply Voltage Vcc 

Operating Free-Air Temperature Range 

Fan Out from Each Output 

Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Clear Pulse, to(clear) (See Fig. X) 
Input Setup Time, tsetup (See Clock Waveform) 2 tp(clock) 2 tp(clock) 
0 


Input Hold Time, thoid 


=| = Lip 
| Oll: 
o| o 
= 
o 
=) 
wn 
| 


X = package type; F for Flaptak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) | eigupe 
MIN. | (Note 2) 
VI Input HIGH Voltage Guaranteed Input HIGH 46 & 47 
Vi 46847 
VOH Output HIGH Voltage Vcc = MIN., loH =-0.5 mA 46 
VOL Output LOW Voltage Vcc = MIN., lo, = 20 mA 47 
Input HIGH Current at J or K Sec ME VIN 2a 126 


Vcc = MAX., Vin = 5.5 V 


1H Input HIGH Current at Clock 


Input HIGH Current at Clear 


Input LOW Current at J, 


< 
7u 


nN} |N 
b (on) 


Ne K or Clock -2.0 mA Vcc = MAX., Vin = 0.4 V 125 
Input LOW Current at Clear -4.0 125 
ee Output Short Circuit Current are aa RTE = 
(Note 3) 
lcc Supply Current 32 50 mA Vcc = MAX. 126 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS TEST 
tPLH Turn Off Delay Clear to Output ee ee ee eee Vec =5.0 V x 
tPHL Turn On Delay Clear to Output fe fe Ae 2a | ns CL = 25 pF Xx a 
tPLH Turn Off Delay Clock to Output |} 60 | 14 | 21 | ns Ri = 2802 Ww 
tPHL Turn On Delay Clock to Output 10 22 27 ns Ww 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI ¢ 9N73/5473, 7473 « 9N107/54107, 74107 


DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 


DESCRIPTION — The TTL/SSI 9N73/5473, 7473 and 9N107/54107, 74107 are Dual JK Master/Slave flip-flops with a separate clear and a 
separate clock for each flip-flop. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the 
coupling transistors which connect the master and stave sections. The sequence of operation is as follows: 1) Isolate slave from master. 
2) Enter information from J and K inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. 


LOGIC AND CONNECTION DIAGRAM 


9N73/5473, 7473 ; 9N107/54107, 74107 
DIP (TOP VIEW) FLATPAK (TOP VIEW) DIP (TOP VIEW) 
Jy 8; 0, gyn Kz 9 
14 13 12 i 10 9 8 


41 7 0, Guo Kz Az Q2 Veo fipr GP, Ky Rpg OP, Jy 


CPy Roy Ky Veg CP2 Roz Jy G, @ Kk, Q) G, GND 


Positive logic: 
LOW input to clear sets OQ to LOW level 
Clear is independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


NOTES: 


th = Bit time before clock pulse. 


th+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 
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FAIRCHILD TTL/SSI ¢ 9N73/5473, 7473 « 9N107/54107, 74107 


RECOMMENDED OPERATING CONDITIONS 
PARAMETER 9N107XM/54107XM 9N107XC/74107XC Nite 
TYP. MIN. TYP. MAX. 
5.0 5.25 Volts 
25 125 70 


°C 


Supply Voltage Vcc 

Operating Free-Air Temperature Range 
Normalized Fan Out from Each Output, N 
Width of Clock Pulse, tp(clock) (See Fig. E) 
Width of Clear Pulse, to(clear) (See Fig. F) 
Input Setup Time, tsetup (See Fig. E) > tp(clock) 
Input Hold Time, thold 


ULL. 


| 125 | 

| 10 | ae 

es : 
eae EE r 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


; LIMITS 
SYMBOL PARAMETER TYP. UNITS Pe ee re wet 
(Note 2) | MAX. Note BIGURE 
VIL Input LOW Voltage eee eee ee Guaranteed Input LOW 46 & 47 
VoH Output HIGH Voltage | 24 | 35 | Voc = MIN., Io = -0.4 mA 46 
VOL Output LOW Voltage | Cf 22 | 4 Vcc =MIN., lor = 16mMA 47 
npueIGH Gureacedoric eae ieee eae 49 
iva a ee ee 
Input HIGH Current at Clock a i 6 
oF Clea eae eel 2 
Input LOW Current at J or K eae eee : 48 
Ne Input LOW Current at Clear 48 
or Clock 
' Output Short Circuit Current 9N73/5473; 
Os (Note 3) 9N107/54107 - 
-57 mA 9N73/7473; 
9N107/74107 
icc Supply Current 20 40 mA 49 
SWITCHING CHARACTERISTICS (T, = 25°C) 
LIMITS 
SYMBOL TEST CONDITIONS TEST 


FIGURE 


Vcc =5.0V 
CL = 15 pF 


tPLH Ry = 4002 


Turn On Delay Clock to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. : 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H74/54H74, 74H74 


DUAL D TYPE EDGE TRIGGERED FLIP-FLOP 


DESCRIPTION — The HSTTL/SSI 9H74/54H74, 74H74 is a High Speed Dual, Edge Triggered flip-flop utilizing TTL circuitry to perform D 
type flip-flop logic. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs. 


Information at input D is transferred to the Q output on the positive going edge of the clock pulse. Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to the transition time of the positive going pulse. When the clock input is at either the HIGH or LOW 
level, the D input signal has no effect. 


These circuits are fully compatible for use with the Fairchild TTL family. Input clamping diodes are provided to minimize transmission line 
effects and thereby simplify systems design. Maximum clock frequency is 35 MHz, with a typical power dissipation of 75 mW per flip-flop. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


a SD; Q1 G1 GND G2 a2 &Sp2 
vec Roz 02 CP2 Sp2 2 O2 14413 12 Wl 10 9 8B 


Roi Di CP1 Spi Q1 Oy GND 


1 2 3 4 5 6 7 
CP, 01 Ror Vcc Ro2 O02 CP2 


Asynchronous Inputs: 
LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 


Component values shown are typical. 


LOGIC DIAGRAM (EACH FLIP-FLOP) 
TRUTH TABLE (Each Flip-Flop) PRESET 


(Sp) 
cs ee 
INPUT | OUTPUT | OUTPUT 
D eo] 6 
L L H 
H H L 


H = HIGH Level, L = LOW Levet (CP) 


NOTES: t, = bit time before clock pulse. 
tn+1 = bit time after clock pulse. 


RECOMMENDED OPERATING CONDITIONS 
9H74XM/54H74XM | 9H74XC/74H74XC 


ee TYP. MAX. | MIN [ TvP. [MAX] UNIT 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


Fan Out from Each Output LOW Level 
HIGH Level 


8 
NI 
o 
sila |S 
Oly | > 
o1x 
< 


—_ 
ped 
oa) 


Clock Frequency, folock MHz 


Width of Clock Pulse, tpw(clock) (See Figure Z or AA) 
Width of Preset pulse, tow(preset) (See Figure Y) 
Width of Clear Pulse, tow(clear) (See Figure Y) 


HIGH Level Data (See Figure Z) 


LOW Level Data (See Figure AA) 
Input Hold Time, thoig (See Note b and Figures Z and AA) 


Input Setup Time, tsetup (See Note a) 


mz 
ee 
rand 
ies 
act 
a 
iene 
Lecce 
= 
a 


Ny NO 
alo 
w 
o 
S 
a 


ns 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
NOTES: 


(a) Setup time is the interval immediately preceding the positive going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its recognition. 
(b) Hold time is the interval immediately following the positive going edge of the clock pulse during which interval the data to be recognized 


must be maintained at the input to ensure its continued recognition. 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H74/54H74, 74H74 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER TYP. UNITS 
(Note 2) MAX. 


Input HIGH Current into D Veo= Note NINES 55 
npu urrent in 

? : Veco = MAX., Vin =5.5 V 

ly Input HIGH Current = * = 2. 
into Preset or Clock 


TEST 


TEST CONDITIONS (Note 1) FIGURE 


o 


uA 
mA 
LA Vcc = MAX., Vin = 2.4 V 55 


Vcc = MAX., Vin = 5.5 V 


A 


3 


Vcc = MAX., Vin = 2.4 V 


Input HIGH Current into Clear 


= 


55 
into Clear Vcc = MAX., Vin = 5.5 V 
Input LOW Current into 
Vocc = MAX. Viy = 5.5 V 54 
Preset or D 
Me 
I ti 
nput LOW Current into Voc = MAX., Vin = 0.4 V oa 
Clear or Clock 
Output Short Circuit Current 
I V = MAX., V,,, =O V 56 
ne (Note 3) —_ cc IN 
30 mA 9H74/54H74 
lec Supply Current 30 Vcc = MAX. 55 


SWITCHING CHARACTERISTICS (T, = 25°C) 


TEST 
FIGURE 


SYMBOL TEST CONDITIONS 


Turn On Delay Clock Input 
to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second, 
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FAIRCHILD TTL/SSI « 9N74/5474, 7474 


DUAL D TYPE EDGE TRIGGERED eee 


DESCRIPTION — The 9N74/5474, 7474 are edge triggered dual D type flip-flops with direct clear and preset inputs and both Q and O outputs. 
Information at the input is transferred to the outputs on the positive edge of the clock pulse. They are designed for use in medium to high speed 
applications. 


Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going pulse. After 
the clock input threshold voltage has been passed, the data input (D) is locked out and information present wil! not be transferred to the output. 


The 9N74/5474, 7474 have the same clocking characteristics as the 9N70/5470, 7470 gated (edge triggered) flip-flop circuits. They can result 
in a significant saving in system power dissipation and package count in applications where input gating is not required. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) } OMe 
5D; Q1 Gi GND G2 a2 Sp2 hae a 


14 13 12 ll 10 9 8 
Vcc Rp2 D2 CP2 Sp2 Q2 G2 


son | 


3.62 16k0 
Ras 


CLOCK : 
(CP} 
‘0 aes Qn 


| " j nen 
(Ry) 2 
Positive logic: * ag 


LOW input to preset sets OQ to HIGH level ss — 


LOW input to clear sets Q to LOW level = 
Preset and clear are independent of clock Component values shown are typical. 


TRUTH TABLE (Each Flip-Flop) 


INPUT | OUTPUT | OUTPUT 
D Q ro) 
L L H 
H. H L 


NOTES: 
th = bit time before clock pulse. 
th+71 = bit time after clock pulse. 


LOGIC DIAGRAM (EACH FLIP-FLOP) 


PRESET 
(Sp) 
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FAIRCHILD TTL/SSI « 9N74/5474, 7474 


RECOMMENDED OPERATING CONDITIONS 


9N74XM/5474XM 9N74XC/7474XC 


PARAMETER UNITS 
Supply Voltage Vc p45 | 50 | 65 | 475 | Volts 
Operating Free-Air Temperature Range | 55 | 2 | 12 #| o | zo 
Normalized Fan Out from Each Output, N Se aaa ha ee eo U.L 
Width of Clock Pulse, tp(clock) (See Fig. G) ————— ns 
Width of Preset Pulse, tp(preset) (See Fig. C) ae a ee ee, ne 
Width of Clear Pulse, tp(clear) (See Fig. C) POO ie = aes oe eee, ns 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
TEST CONDITIONS TEST 
SYMBOL PARAMETER TYP UNITS 
; (Note 1) FIGURE 

(Note 2) | MAX 
Vi Input HIGH Voltage Volts Guaranteed Input HIGH 52 & 53 
VIL Input LOW Voltage aa Volts Guaranteed Input LOW 52 & 53 
VOH Output HIGH Voltage 2.4 Volts Vcc = MIN., loH = -0.4 mA 52 
VOL Output LOW Voltage 0.22 0.4 Volts Vcc =MIN., lo = 16 mA : 53 


ee 
a 
| 0.22 | 
i air WA Vcc = MAX., Vin = 2.4 V 
or Clock PT m Vcc = MAX., Vin = 5.5 V ; 
at Clear a ae mA Vcc = MAX., Vin = 5.5 V 7 
or D ae. 
IL Input LOW Current at Clear 39 Una me Ving SOA 54 
(Note 3) eae mA | 9N74/7474 | Vin=OV = 


SWITCHING CHARACTERISTICS (T , = 25°C) 


TEST 
FIGURE 


LIMITS 
Y MAX. 


= 
m 
i¢p) 
4 
?) 
O 
2 
2 
= 
Oo 
2 
ie) 


SYMBOL PARAMETER 


-| 


sla] | [elals 
= 0 


jo) 


ns 


MHz G 
35s : 
| 5.0 | Vcc = 5.0 V G 
a a : 
Le! 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9874/54S74, 74874 


DUAL D-TYPE EDGE TRIGGERED FLIP-FLOP 


DESCRIPTION — The 9S74/54S74, 74S74 dual edge-triggered flip-flops utilize Schottky TTL circuitry to produce very high speed D-type 
flip-flops. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs. 


Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to the transition time of the positive-going pulse. When the clock input is at either the HIGH or LOW 
level the D-input signal! has no effect. 

These circuits are fully compatible for use with most TTL or DTL circuits. Maximum clock frequency is 100 MHz with a typical power 
dissipation of 66 mW per flip-flop. 


LOGIC AND CONNECTION DIAGRAM SYNCHRONOUS ASYNCHRONOUS 
DIP (TOP VIEW) TRUTH TABLE TRUTH TABLE LOGIC DIAGRAM 
(EACH FLIP-FLOP) (EACH FLIP-FLOP) (EACH FLIP-FLOP) 


CLEAR, CLOCK, Q9 
Voc Dp PRESETg Qo 


fe ati af Set ed 
INPUT | OUTPUT 
pita 


PRESET 


INPUT OUTPUT 
Preset Clear Qa.60€ 


Lk 
L H 
H L 
H H 


H 
L 
H 


ckoee 5 | 
We al 
ll PRESET 


= eel a 
B/E |B |o/8|G\u No Change 
CLEAR; D, CLOCK, Q, Q, GND H = HIGH level 2 ° 
PRESET, L = LOW level 
D = Data 


Positive logic: LOW input to preset sets 


QO to HIGH level NOTES: 
LOW input to clear resets *- in eal ee before 
clock pulse 
Gro TONE level ; B. ty474 = bit time after 
Preset and clear are inde- clock pulse 


pendent of clock 
RECOMMENDED OPERATING CONDITIONS 


t 9874XM/54S74XM 9S74XC/74S74XC 
PARAMETER UNITS 


TYP, MAX. 


Supply Voltage Vcc | as | so | 56 5.0 5.2 Volts 


Operating Free-Air Temperature Range 5 75 26. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


N 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
SYMBOL PARAMETER T VP. UNITS Test rh ree 
. (Note 2) MAX. oe 
2.0 
08 


a 4.3 | = 


VIH Input HIGH Voltage Volts ‘Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage Volts Guaranteed Input LOW Voltage 
Vcp Input Clamp Diode Voltage Volts Vcc =MIN., yy =-18 MA 


XM 
VOH Output HIGH Voltage 


VOL Output LOW Voltage 


Preset or 
Clock 


Nw 
~“N] ol 


Volts Vcc = MIN., low = -1.0 mA 


| ae 
Volts Voc =MIN., Io. = 20 mA 
fe ee — | 
| 150 


NH Input HIGH Current at Vcc = MAX., Vin-= 2.7 V 


Preset or 
He Input LOW Current at 


Output Short Circuit Current 40 
ds (Note 3) 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) lcc is measured with clock and data inputs grounded and either preset or clear inputs grounded. 


Vcc = MAX., Vin = 0.5 V 


il 
oO 
® 
s 
ies) 
oO 


Vcc = MAX., Vout = OV 


Vcc = MAX. (Note 4) 


5-114 


FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9874/54S74, 74874 


SWITCHING CHARACTERISTICS (Tj = 25°C) 


LIMITS 
PARAMETER UNITS 


Maximum Clock Frequency ed 
Turn Off Delay Clear or Preset to Output i = 


SYMBOL TEST CONDITIONS 


Vcc = 5.0 V 
C.. = 15 pF 


Turn On Delay Clear or Preset to Output 
Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


*Includes all probe and jig capacitance. 


PULSE GENERATOR SETTINGS 


CLOCK D DIRECT SET, CLEAR 
f +1 MHz f ~ 500 kHz f ~ 1 MHz 
tp=tp=2.5ns te = ty = 2.5 ns tp=tp=2.5ns 
Amp =0to3 V Amp =0to3V Amp =O0to3V 
Duty cycle= 50% tsetup (HIGH) = 5 ns Duty cycle =Adjust pulse 
tsetup (LOW) = 4 ns width and synch to attain 
Duty cycle = Adjust pulse waveforms shown. 


width to attain tsetup (HIGH) 
and tsetup (LOW) relative to 
clock as shown in waveforms. 


SWITCHING WAVEFORMS 


t DIRECT SET, AND CLEAR 
CLOCK TO OUTPUT DELAY TO OUTPUT DELAY 


PRESET 


tsetup LOW CLEAR 


Ol 


SWITCH IN POSITION 1 SWITCH IN POSITION 2 


TDirect set and clear inputs connected to 
Vec thru 2 kQ. resistor during test. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H76/54H76, 74H76 


DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 


DESCRIPTION — The HSTTL/SSI 9H76/54H76, 74H76 is a High Speed Dual JK Master/Slave flip-flop with separate presets, separate clears 
and separate clocks. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs 
to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change 
when the clock pulse is a HIGH state. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) © Veg 
1K 10 10 GND 2k 20 2 2 fo fm | 219K kes mop | a ene - 
16 15 14 13 12 11 10 9 Qo 09 


PRESET 0- = o CLEAR 
(Sp) (Rp) 


1TP 1S IRy W Voc 2CP 25, 2Rp 


LOW input to preset sets O to HIGH level Ko 
LOW input to clear sets O to LOW level TO OTHER 
Clear and preset are independent of clock g FLIP-FLOP 


<I 
1CP 15, Ry Wo Voc 2CP 25, 2Rp gr Lose 
Positive logic: ive ng mer 
| pO a Lee, yee 


> © GND 


(CP) 


Component vaiues shown are typical. 


TRUTH TABLE 


CLOCK WAVEFORM 


MINIMUM 
NOTES: }~————tsetup 
Bit time before clock pulse. 

Bit time after clock pulse. 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


o) a 
PRESET CLEAR 
(Sp) (Rp) 
K J 


CLOCK TO OTHER 
(CP) FLIP-FLOP 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H76/54H76, 74H76 


RECOMMENDED OPERATING CONDITIONS 


9H76XM/54H76XM 9H76XC/74H76XC 
PARAMETER UNIT’ 
MAX. TYP. : 


Supply Voltage Vcc Volts 
Operating Free-Air Temperature Range 2 
Fan Out from Each Output ULL. 


Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Preset Pulse, to(preset) (See Fig. X) 
Width of Clear Pulse, tp(clear) (See Fig. X) 

Input Setup Time, tsetup (See Clock Waveform) > tp(clock) 
Input Hold Time, thoid 


2 ty(clock) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 


SYMBOL PARAMETER eae nel UNITS | TEST CONDITIONS (Note 1) ae 
MIN. | (Note 2) MAX. 
Vin | Input HIGH Voltage | 20 | |__| Volts | Guaranteed input HIGH | 46.847 _ 
ViL Input LOW Voltage | TT 8 | Volts | Guaranteed Input LOW 46 & 47 — 
VOH Output HIGH Voltage | 624 [ | | Volts | Vee =MIN., Ioy = -0.5 mA 46 
Vou | Output LOW Voltage P| if 04 | vorts | Vec= MIN. to, =20ma | 47 
input HIGH Current at [80 wa Vee = MAX., Vin = 2.4 V es 
| J, K oF Clock 7 10 | mA | Voco=MAX, ViN=55V 
tH Input HIGH Current at Clear Hee nal | 100 | wA | Voc=MAX., Vin =2.4 V ae 
or Preset 0 ma | Ve = MAX. Vin 8.5 V _ 
Input LOW Current at J, 
mA Vcc = MAX., Vin = 0.4 V 125 
IL 
Input LOW Current at Clear 
er Presa -4.0 mA Vcc = MAX., Vin = 0.4 V 125 
: 
Output Short Circuit Current x . SAE Ae SO 50) 
oF (Note 3) . ce AN Ue 
SWITCHING CHARACTERISTICS (T, = 25°C) 
TEST 
SYMBOL PARAMETER ; MIN. | AX UNITS TEST CONDITIONS FIGURE 
feLock | Maximum Clock Frequency | 25 | . ye a MHz w 
tPLH Turn Off Delay Clear or Preset to ee ee = | x 
Output Vcc = 5.0 V 
tPHL Turn On Delay Clear or Preset to 24 Cy = 25 pF 4 
Output Re = 2802 
tpLH | Turn Off Delay Clock to Output | 6.0 | 14 | 21s in 
RHEE =. ||| Tuan oniDelay:Clach to Oigats 400 [ee oe wW 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI ¢ 9N76/5476, 7476 


DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 


DESCRIPTION — The TTL/SSI 9N76/5476, 7476 is a Dual JK Master/Slave flip-flop with separate presets, separate clears and separate clocks. 
Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs 
to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


K, Q,; G, GND Kp Q Q) Jy Ky Q, Q, GND Ky Q2 Q2 Jp rr a O vec 
16 15 14 13 12 t1 10 9 


TO OTHER 
FLIP-FLOP 


Cp, Sp, Rp, J Co, Sp. R 
P, So, po, 41 Vee Sp, Spy Roy 


Cp, § J 
Pe, So, Ro, 41 Voc Cp, Spy Ro, 


Positive logic: 
LOW input to preset sets OQ to HIGH level i 7 rooTuen 
LOW input to clear sets Q to LOW level 
Clear and preset are independent of clock 


Component values shown are typical. 


TRUTH TABLE ° CLOCK WAVEFORM 


= Bit time before clock pulse. 
Bit time after clock pulse. 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 
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FAIRCHILD TTL/SSI « 9N76/5476, 7476 


RECOMMENDED OPERATING CONDITIONS 


9N76XM/5476XM ON76XC/7476XC 


Operating Free-Air Temperature Range 


Normalized Fan Out from Each Output, N ee Ea ee ee 
Width of Clock Pulse, tp(clock) (See Fig. E) = a Seen Soe 
Width of Preset Pulse, tp(preset) (See Fig. F) i ee ieee 
Width of Clear Pulse, tp(clear) (See Fig. F) z= a Ree 
aS See 
ae ns 


Input Setup Time, tsetup (See Fig. E) : 2 to(clock) 
Input Hold Time, thoid | Oo 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


pele TEST CONDITIONS TEST 


SYMBOL PARAMETER ny? sicko) AIGURE 
VIL Input LOW Voltage | sf 8 | (Volts Guaranteed Input LOW 46 & 47 
VOH Output HIGH Voltage 24 | 35 | | Volts | Voc=MIN., io =-0.4 mA 46 
VOL Output LOW Voltage | 0.22 | 04 | Volts | Voc=MIN.,loL = 16mA 47 


Vcc = MAX., Vin = 2.4 V es 


Input HIGH Current at Jor K 


Input HIGH Current at Clear, 
Preset or Clock 
Input LOW Current at J or K 


IL Input LOW Current at Clear, 
Preset, or Clock 


Output Short Circuit Current 


49 
Vcc = MAX., Vin =5.5 V 
Vcc = MAX., Vin = 0.4 V 48 


| 
2S (Note 3) 57 9N76/7476| Vix = OV 


TEST 
FIGURE 


TEST CONDITIONS 


Vcc =5.0V 
Ci = 15 pF 
Ri = 4002 


NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Note more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H78/54H78, 74H78 


DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, AND A COMMON CLEAR AND CLOCK 


DESCRIPTION — The HSTTL/SSI 9H78/54H78, 74H78 is a High Speed Dual JK Master/Slave flip-flop with separate presets, a common clear 
and a common clock. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K 
inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to 
change when the clock pulse is in a HIGH state. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM a 
(EACH FLIP FLOP) ee 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Vec S01 Ro J2 Sp2 CP ke Veo S01 Ro J2 Sp2 CP ko TO OTHER 
14 0°06130«212~C~—WD 10 9 8 FLIP-FLOP 


Ki Q1 G1 J1 G2 a2 GND 


Positive logic: 
LOW input to preset sets O to HIGH level 
LOW input to clear sets Q to LOW level 


Preset and clear are independent of clock CLOCK TO OTHER 
(CP) FLIP-FLOP 


TRUTH TABLE Component values shown are typical. 


CLOCK WAVEFORM 


HIGH 


| MINIMUM 


~~ tsetup ——+| 


NOTES: 
th = Bit time before clock pulse. 
tn+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


PRESET, 
(Sp) 


( | TO OTHER 
(CP) FLIP-FLOP 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H78/54H78, 74H78 


RECOMMENDED OPERATING CONDITIONS 


H78XM/54H7 7 74H78X 


Operating Free-Air Temperature Range 70 °C 
Fan Out from Each Output 12.5 U.L. 


| Typ. | MAX. | [ typ. | 
[50 | 55 | 66 
| 25 | 8 | 26 
Yate mall int, SG 
Width of Clock Pulse, tp(clock) (See Fig. W) fe de ee sale ed | OY ns 
ae (ae es ee 
ee ae ae ee ee 
ar eae oo 
as ae ay) 


Width of Preset Pulse, tp(preset) (See Fig. X) 


Width of Clear Pulse, tp(clear) (See Fig. X) | 616 
Input Setup Time, tsetyp (See Clock Waveform) = tp(clock) 


Input Hold Time, thold ee eel 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


UNITS | TEST CONDITIONS (Note 1) FIGURE 


SYMBOL PARAMETER 


VIP Input HIGH Voltage: 


VIL Input LOW Voltage 
VOH: Output HIGH Voltage 


Volts [Guaranteed Input HIGH Voltage] 46 & 47 
| Volts [Guaranteed Input LOW Voltage | 46 & 47 


08 | 
| | Volts | Vec=MIN. Ion=-0.5maA | 46 
50 | 
10 | 
| 100 | 


| 24 | 
VOL Output LOW Voltage eae aaa 47 
Input HIGH Current at Jor K —-—— 126 
Input HIGH Current at i — 22sec 3 ose 7 
ae a ae 
Input H es Current at Clear — Vcc = MAX., Vin = 5.5 V 
Input LOW Current at J or K tee oll Vcc = MAX., Vin =0.4 V 125 
Input LOW Current at 
I Vcc = MAX., Vin =0.4 V _ 125 
IL Preset or Clock ee Jaks 
Input LOW Current at Clear od Vcc = MAX., Vin = 0.4 V 125 
| Output Short Circuit Current Lisi a SOV 51 . 
Oo (Note 3) cc VIN 


SWITCHING CHARACTERISTICS (T, = 25°C) 


[iTS 
PARAMETER UNITS 
TYP. MAX. 


Maximum Clock Frequency 


TEST 


TEST CONDITIONS FIGURE 


SYMBOL 


Turn Off Delay Clear to Output Vcc = 5.0 V 
Turn On Delay Clear to Output CL =25 pF 


Turn On Delay Clock to Output 
Turn On Delay Clock to Output 


Ri, = 2802 


NOTES: 

(1) For conditions shown as MIN. or MAX.,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at ves = 5.0 V, 25°C, 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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LPTTL/SSI 9L86 
LOW POWER QUAD EXCLUSIVE OR GATE 


DESCRIPTION — The Low Power TTL/SSI 9L86 consists of four Exclusive OR Gates. Designed for LOGIC SYMBOL 
low power, medium speed operation, the 9L86 is useful in large number of code conversion, parity 

generation/checking and comparison applications. The exclusive OR gate produces an output when 
the inputs are complementary. The Boolean expression for the device is: Z = AB + AB. 


@ TYPICAL PROPAGATION DELAY OF 25 ns 

e TYPICAL POWER DISSIPATION OF 25 mW 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

© ALL CERAMIC “HERMETIC” 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 

© TTL COMPATIBLE 
Voc = PIN 14 
GND = PIN 7 

CONNECTION DIAGRAMS 
DIP (TOP VIEW) 

PIN NAMES LOADING 

INPUTS (Pins 1, 2, 4,5, 9, 10, 12, 13) 0.75 U.L. | 0.38 ULL. 

OUTPUTS (Pins 3, 6, 8, 11) 1OU.L.1 2.5 ULL. 


1 Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 


SCHEMATIC DIAGRAM 


ONE EXCLUSIVE OR GATE 
OV, 


FLATPAK (TOP VIEW) 


Ao 
INPUTS 


Bo 
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FAIRCHILD LPTTL/SSI « 9L86 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5 V to +6.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 

SUPPLY VOLTAGE (Vcc) 
TYP. 

9L86XM 5.0 V 

9L86XC 5.0 V 


PART NUMBER TEMPERATURE 


> 
x< 


—55°C to 125°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER Peas TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1,2 & 3) 


| umits | 
SYMBOL PARAMETER CONDITIONS 


VOH A Vec = MIN., lon = —0.4 mA, Vin = Vit or ViH per Truth Table 
VOL . Vec = MIN., lot = 4.0 mA, Vin = Vip or Vit per Truth Table 
VIH Guaranteed input HIGH voltage for all inputs 

VIL , Guaranteed input LOW voltage for all inputs 

He Voc = MAX., Vin = 0.3 V, other input = 4.5 V 


liv Input HIGH Current Voc = MAX., Vin = 2-4 V1} other input = 0.0 V 
isc* Output Short Circuit Current Vcc = MAX., Vout = 0.0 V,’’A” inputs = 0.0 V, "B” inputs = 4.5 Vv 


Power Supply Current : A Vcc = MAX., All inputs = 0.0 V 
Vcc = MAX., “A" inputs = 4.5 V, "B” inputs = 0.0 V 
Vcc = MAX., All inputs = 4.5 V 


. Conditions for testing, not shown in the Table, are chose to guarantee operation under ‘‘worst case’’ conditions. 


. The specified LIMITS represent the ‘‘worst case’' value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the 
allowable system operating ranges. 


. Typical limits are at Vcc = 5.0 V, 25°C, and max. loading. 


# Not more than one output should be shorted at a time. 


SWITCHING CHARACTERISTICS (Ta = | 


SS ee eS 
a oe ee ee 
ee ae ee 
a 
[20 [35 [0s 


a 


(Vin 1 = GND ) 


5-123 


FAIRCHILD TTL/SSI « 9N86/5486, 7486 


QUAD 2-INPUT EXCLUSIVE OR GATE 


DESCRIPTION — The TTL/SSI 9N86/5486, 7486 is a Quad 2-input Exclusive OR gate designed to perform the function: Y = AB + AB. When | 
the input states are complementary, the output goes to the HIGH level. 


Input clamping diodes are provided to minimize transmission line effects. On chip input buffers are also provided to lower the fan in require- 
ment to only 1 U.L. 4unit load). The 9N86/5486, 7486 is fully compatible with all members of the Fairchild TTL family. 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 
Voc 
14413 #12 «#4 10 9 8 


TRUTH TABLE 


SCHEMATIC DIAGRAM 


INPUT A O 


© Y OUTPUT 


INPUT B O 


1/4 of Circuit shown. 
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FAIRCHILD TTL/SSI « 9N86/5486, 7486 


RECOMMENDED OPERATING CONDITIONS 


9N86XM/5486XM -- 9N86XC/7486XC 


PARAMETER UNITS 


Supply Voltage Vcc 45 [| so | ss | 475 6.0 5.25 Volts 
Operating Free-Air Temperature Range | -55 | %¢ 
Normalized Fan Out | LOW Level f 10 ULL. 


from Each Output N | HIGH Level et: cd 20 ULL. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. 
(Note 2)| MAX. 


TEST 
FIGURE 


TEST CONDITIONS (Note 1) 


Volts | Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 


SYMBOL PARAMETER 


Input HIGH Voltage A 
Input LOW Voltage 

Output HIGH Voltage 
Output LOW Voltage 


c 
EA : 
a 4 
‘i n 


WH Input HIGH Current 


(Each Input) 
Vcc = MAX., Vin = 5.5 V 


Vec = MAX., Vin = 0.4 V (Each Input) 


A 
A 
| 30 | 43 | mA 
30 [60 


Input LOW Current 
Output Short Circuit Current 
(Note 3) 


Vcc = MAX., Vip = 4.5 V 
ViL=OV 


los 


ae 
feos] 
ae ES 
[oa 
[40 [ua 
| to] 
| | 1.6 | 
ce 
| | 88 


3 


Supply Current Vcc = MAX., Vin = 4.5 V 


i) nN 
ES fo) 


lec 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


TEST 
SYMBOL TEST CONDITIONS FIGURE 
Other Input Low 
Other Input High s 


Other Input Low 
Other Input High 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H101/54H101, 74H101 


JK EDGE TRIGGERED FLIP-FLOP WITH AND-OR INPUTS 


DESCRIPTION — The HSTTL/SSI 9H101/54H101, 74H101 is a High Speed JK Negative Edge Triggered flip-flop. The AND-OR gate inputs are 
inhibited while the clock input isLOW,when the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state of J and K inputs 
may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as long as minimum set 
up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 
Vec CP K2B K2A Kip K1A Kon K24 G@ GND Q &p Jap 


144° #13 #12 #11 10 9 8 


=aae 


PRESET 
(Spl 


rire! 


Jia J1B J2A 428 Sp Q GND 


1 2 3 4 5 6 7 
Kia Kie CP Vcc JIA Jip J2A 


‘. 


a 44. 


Positive logic: 
LOW input to preset sets Q to HIGH level 
Preset is independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


MINIMUM | } 
tsetup i j 
1. _ DATA 
OUT 


\ i 
| JK | 
——— INPUTS ———s| 


ENABLED 
JK INPUTS Z JK INPUTS 


INHIBITED INHIBITED 


NOTES: 
(J1A°J1B) + (J2A-J2B) 


K = (kK1A:K1B) + (K2A-K2B) 
th = Bit time before clock 
th+1 = Bit time-after clock pulse 
LOGIC DIAGRAM 
Q ro) 
PRESET , 
(Sp) 
K1A 0 JIA 
K1B 0 J1B 
K2A 0 J2A 
K2B 0 J2B 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H101/54H101, 74H101 


RECOMMENDED OPERATING CONDITIONS 


9H101XM/54H101XM 9H101XC/74H101XC 


Cc 
z 
asl 


PARAMETER 
Y M TYP. MAX. 
Supply Voltage Vcc 75 5.25 Volts 
Operating Free-Air Temperature Range 25 70 °c 
Fan Out.from Each Output 12.5 ULL. 


Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Preset Pulse, tp(preset) (See Fig. X) 


Input Setup Time, tsetup LOW Level 
(See Clock Waveform) HIGH Level 


Input Hold Time, thoid 
Clock Pulse Transition Time, to (See Fig. W) 


té*) 
—s 
w 


N 
ol 


4 

— 
N| = = 
in| 
o| x 


a 
io} 
=) 
a 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TEST 


SYMBOL PARAMETER jamin, | ante 21 | ax. | UNITS | TEST CONDITIONS (Note 1) FIGURE 
MIN. | (Note 2) MAX. 
Vin Input HIGH Voltage 2.0 Guaranteed Input HIGH 121&122 
ViL Input LOW Voltage Guaranteed Input LOW 1218122 
VOH Output HIGH Voltage 2.4 3.2 Voc=MIN., low =-0.5mA | 121 
VOL Output LOW Voltage 0.25 Vcc = MIN., Io, = 20 mA 122° 
se Vcc = MAX., Vin = 2.4 V - 
Input HIGH Current at Jor K 124 
Vcc = MAX., Vin = 5.5 V 
nm Input HIGH Current at Preset red Roo cacaces i Lh 124 
ia Vcc = MAX., Vin =5.5 V 
Input HIGH Current at Clock fee VOC MAA a NIN 23N 124 
Vcc = MAX., Vin = 5.5 V 
Input LOW Current at J1A,J1B, oe 
J2A, J2B, K1A, K1B, K2A, K2B, or Vcc = MAX., Vin = 0.4 V 123 
Ve Preset 
Input LOW Current at Clock Vcc = MAX., Vi = 0.4 V 123 
ee Output Short Circuit Current | -40 | Geom Vane wins ow a5 
(Note 3) , 
Icc Supply Current 124— 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


TEST 


LIMITS 


Maximum Clock Frequency 
Turn Off Delay Preset to Output 


Turn On Delay Preset to Output 

(Clock LOW) 

Turn On Delay Preset to Output 15 20 
(Clock HIGH) 


W 
Xx 
Xx 


tPHL 


Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Veg = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SS!I ¢ 9H102/54H102, 74H102 


JK EDGE TRIGGERED FLIP-FLOP WITH AND INPUTS 


DESCRIPTION — The HSTTL/SS! 9H102/54102, 74H102 is a High Speed JK Negative Edge Triggered flip-flop. They feature gated JK inputs 
and an asynchronous clear input. The AND gate inputs are inhibited while the clock input is LOW; when the clock goes HIGH, the inputs are 
enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable 
will perform according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the negative 


edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) 


K3 
Vcc 50 CP K3 K2 Ki @Q 14 


NC Ro J1 J2 J3 @ GND 


NC — No internal connection, 


Positive logic: 


LOW input to preset sets OQ to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 


TRUTH TABLE 


NOTES: 

J = J1-J2-J3 

K = K1-K2-K3 

th = Bit time before clock pulse 


tnh+71 = Bit time after clock pulse 


K2 
13 


FLATPAK (TOP VIEW) 


Q 


12 


LOGIC DIAGRAM 
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SCHEMATIC DIAGRAM 


Yeo 
0 


750n 45k 4 San 


45kQ 31 6KN 4540 3 KO 


O CLOCK (CP) 


CLOCK WAVEFORM 


MINIMUM __, J la 


tsetup 


| { 
| JK ! 
——— INPUTS ———e 


ENABLED 
JK INPUTS a JK INPUTS 


INHIBITED INHIBITED 


FAIRCHILD HIGH SPEED TTL/SSI e¢ 9H102/54H102, 74H102 


RECOMMENDED OPERATING CONDITIONS 


9H102XM/54H102XM 
TYP. M 


PARAMETER 


> 
as 


Supply Voltage Vcc 4.5 
Operating Free-Air Temperature Range 

Fan Out from Each Output 

Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Preset Pulse, tp(preset) (See Fig. X) 
Width of Clear Pulse, tp(clear) (See Fig. X) 


Input Setup Time, tsetup ' LOW Level 13 
(See Clock Waveform) HIGH Level 


Input Hold Time, thoid 
Clock Pulse Transition Time, tg (See Fig. W) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


he Input HIGH Current at Clock 


Vcc = MAX., Vin = 5.5 V 
Vcc = MAX., Vin = 2.4 V rr 


Vcc = MAX., Vin = 2.4 V 
cc : IN a4 
Vcc = MAX., Vin =5.5 V 


m 
ue 


Input HIGH Current at Preset or Clear 


LIMITS 
TEST 
SYMBOL PARAMETER TYP TEST CONDITIONS (Note 1) 
| FIGURE 
(Note 1) | MAX. 
Vin Input HIGH Voltage (9) Guaranteed Input HIGH 41 & 42 
VIL Input LOW Voltage Guaranteed Input LOW 41 & 42 
VOoH Output HIGH Voltage 2.4 Vcc = MIN., loH = -0.5 mA 41 
VOL Output LOW Voltage 0.25 Vcc = MIN., IoL = 20 mA 42 
Input HIGH Current at J1, J2, J3 Vec = MAX., Vin =2.4V 
| 44 
K1, K2, or K3 Voc = MAX., Vin =5.5 V 


Input LOW Current at J1, J2, J3 
IL K1, K2, K3, Preset, or Clear 
Input LOW Current at Clock 
Output Short Circuit Current 
(Note 3) 
lec Supply Current 


Vcc = MAX., Vin = 0.4 V 43 


Vcc = MAX., Vin = 0.4 V 43 


Vcc = MAX., Vin =O V 45 


oO 
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iS 
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A 
A 
A 
A 
A 
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m 
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Vcc = MAX 44 


SWITCHING CHARACTERISTICS (Ta, = 25°) 


YM PARAMETER HMTS UNITS TEST CONDITIONS Laas 
SYMBOL TYP. | MAX. FIGURE 


Maximum Clock Frequency MHz 
Turn Off Delay Preset to Output 


Turn On Delay Clear or Preset to Output 
(Clock LOW) 


Turn On Delay Clear or Preset to Output 
(Clock HIGH) 


‘Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


i~) 


°o 


N 
Q 

N NO Q i= 
or |} Ny 


NOTES: 

(1) For conditions shown as MIN, or MAX,, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H103/54H103, 74H103 


DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 


DESCRIPTION — The HSTTL/SSI 9H103/54H103, 74H103 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K, 
clock, and asynchronous clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state 
of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as 
long as minimum set-up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


DIP (TOP VIEW) FLATPAK (TOP VIEW) 


@, GND 
12 il 


CP, Ap, K1 Vcc CP Rpo Jo 


Positive logic: LOW input to clear sets Q to LOW level 
Clear is independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


MINIMUM 


‘setup = = 
| 


DATA 


| 
h*— out 


j~<——. INPUTS —————| 


ENABLED 
NOTES: JK INPUTS | JK INPUTS 


th = Bit time before clock pulse INHIBITED INHIBITED 
th+1 = Bit time after clock pulse 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 
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FAIRCHILD HIGH SPEED TTL/SSI e 9H103/54H103, 74H103 


RECOMMENDED OPERATING CONDITIONS 


9H103XM/54H103KM 9H103XC/74H103XC 
PARAMETER UNITS 
Supply Voltage Vcc 5 | 55 | 4.75 | 50 | Volts 
Operating Free-Air Temperature Range 5 7 ZS 
Fan Out from Each Output U.L. 


Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Clear Pulse, tp(clear) (See Fig. X) 
Input Setup Time, tsetup LOW Level 
(See Clock Waveform) HIGH Level 
Input Hold Time, tholg 


ns 


ns 


—_= 
[é) 


ns 


Clock Pulse Transition Time, tg (See Fig. W) ns 


—_ 

Sfafo 

n|Olio 
Gl 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 
EST 
SYMBOL PARAMETER TYP. Se 
(Note 2) | MAX. 
ViH Input HIGH Voitage | 2.0 | 


VIL Input LOW Voltage hee 
VOH Output HIGH Voltage 
VOL Output LOW Voltage = 0.25 


Input HIGH Current at Jor K 


50 
fae ae Vcc = MAX., Vin = 5.5 V = 
a P70 [mA | Vec= MAX. Vin=55V | 
4 p40 [ma | Voc=MAX,Vin=55V | 1 
[Input LOW Currentat Glock | id Voc=MAX.,Vin=04V | 125 
ios P=100 | ma | Voc=MAX.,Vin=OV [80 


lec Supply Current lie ee all Vcc = MAX. 126 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS TEST 
TEST CONDITIONS 
TYP. FIGURE 


SYMBOL PARAMETER 


L 
o 


°o 


Maximum Clock Frequency 
Turn Off Delay Clear to Output 


Turn On Delay Clear to Output 
(Clock LOW) 


Turn On Delay Clear to Output 
(Clock HIGH) 


Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


—_ 


N 
° 


co 
| 40 | ool 
a ce 
i 
| 5.0 | sabe] 
| 8.0 | feel 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vec = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H106/54H106, 74H106 


DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 


DESCRIPTION — The HSTTL/SSI 9H106/54H106, 74H106 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K, 
clock, and asynchronous preset and clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. 
Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth 
table as long as minimum set up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 


SCHEMATIC DIAGRAM 
(EACH FLIP-FLOP) 


LOGIC AND CONNECTION DIAGRAM 


DIP (TOP VIEW) FLATPAK (Top View) 


K, Q, Q, GND Ky Q) Qy Jy 
= z 16 15 14 13 12 11 10 9 
K, Q, Q, GND Ky Q) Q) Jy 


CP, Sp, Rp, 4 


Positive logic: LOW input to preset sets Q to HIGH level 
LOW input to clear sets OQ to LOW level 
Preset and clear are independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


MINIMUM 


tsetup ~<—— 


———-»| 
; ENABLED 
NOTES: JK INPUTS | ia INPUTS 


th = Bit time before clock pulse INHIBITED INHIBITED 
tn+1 = Bit time after clock pulse 


LOGIC DIAGRAM 
(EACH FLIP-FLOP) 
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FAIRCHILD HIGH SPEED TTL/SSI « 9H106/54H106, 74H106 


RECOMMENDED OPERATING CONDITIONS 
9H106XM/54H106XM 9H106XC/74H106XC 


PARAMETER 


Supply Voltage Vcc 


Operating Free-Air Temperature Range 


Fan Out from Each Output 

Width of Clock Pulse, tp(clock) (See Fig. W) 
Width of Preset Pulse, tp(preset) (See Fig. X) 
Width of Clear Pulse, tp(clear) (See Fig. X) 


= 
[é) 


I 
ol 
o1 


Input Setup Time, tsetup LOW Level 
(See Clock Waveform) HIGH Level 
Input Hold Time, thold 


= 
[es] 


No 
Alo 


150 ns 


Clock Pulse Transition Time, tg (See Fig. W) 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 


SYMBOL PARAMETER TYP UNITS| TEST CONDITIONS (Note 1) 
Bl! aa FIGURE 


(Note 2) 


he Ss 
ees 
| 32 


ND 
(=) 


Volts | Guaranteed Input HIGH ~ - 
Volts | Guaranteed Input LOW 

Volts | Vcc =MIN., loy =-0.5 mA 
Volts | Vcc =MIN., lot = 20 mA 
Vcc = MAX., Vin = 2.4 V 
Vcc = MAX,, Vin = 5.5 V 
Vcc = MAX., Vin =2.4V _ 
Vcc = MAX., Vin = 5.5 V- 
Vcc = MAX., Vin = 2.4 V 


Input HIGH Voltage 
Input LOW Voltage 
Output HIGH Voltage 
Output LOW Voltage 


2.4 


ie) 
i) 


Input HIGH Current at Jor K 


Input HIGH Current at Clock 


Input HIGH Current at Preset or Clear 


Input LOW Current at J, K, Preset, 
or Clear 


{nput LOW Current at Clock 
Output Short Circuit Current (Note 3) 
Supply Current 


Vcc = MAX., Vin = 0.4 V 


i. | : 
a 

m 
48 | m Vcc = MAX., Vin = 0.4 V 
a6 


A 
mA 
mA 
mA 

A 
mA 
mA 

A 
A 
mA 


SWITCHING CHARACTERISTICS (Tq = 25°) 


LIMITS 
UNITS TEST CONDITIONS FES! 


FIGURE 


SYMBOL PARAMETER 


fcLock | Maximum Clock Frequency MHz 


tPLH Turn Off Delay Preset or Clear to Output | 12 | 


aa 12 
tPHL Turn On Delay Clear or Preset to Output 35 
(Clock LOW) 


tPHL Turn On Delay Clear or Preset to Output 
(Clock HIGH) 


tPLH Turn Off Delay Clock to Output 


n 


N 


N 


tPHL Turn On Delay Clock to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H108/54H108, 74H108 


DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS AND A COMMON CLEAR AND CLOCK 


DESCRIPTION — The HSTTL/SSI 9H108/54H108, 74H108 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J,K, 
and asynchronous preset inputs to each flip-flop as well as common clock and asynchronous clear inputs. When the clock goes HIGH, the inputs 
are enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bi- 
stable will perform according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the 
negative edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
(EACH FLIP—FLOP) 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 


Veo Sp, Ro 42 Soy 


Vee Sp, Ry Jo § cp OK 
Sd ee ee 7 4 130412 «O 


YO OTHER 
FLIP-FLOP 


OCLEA tRp! 


Positive logic: LOW input to preset sets OQ to HIGH level 
LOW input to clear sets O to LOW level 
Preset and clear are independent of clock 


TRUTH TABLE CLOCK WAVEFORM 


MINIMUM 
"setup —| 


JK 


| 
|~<_——— inputs ————»| 


| ENABLED 
ty = Bit time before clock pulse aGINEUTS JK INPUTS 


INHIBITED INHIBITED 
th+1 = Bit time after clock pulse 


LOGIC DIAGRAM 
(EACH FLIP—FLOP) 


TO OTHER 
FLIP-FLOP 
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FAIRCHILD HIGH SPEED TTL/SSI ¢ 9H108/54H108, 74H108 


RECOMMENDED OPERATING CONDITIONS 


9H108XM/54H108XM 9H108XC/74H108XC 
MIN. TYP. MAX. 


PARAMETER 


4 
< 
a) 


MAX. 


Supply Voltage Vcc 5.25 
70 


12.5 


No 
ol 


Operating Free-Air Temperature Range 


Fan Out from Each Output 
Width of Clock Pulse, to (clock) (See Fig. W) 10 


Width of Preset Pulse, T (oresetl (See Fig. X) 
Width of Clear Pulse, tp(clear) (See Fig. X) 
Input Setup Time, tsetup LOW Level 
(See Clock Waveform) HIGH Level 
Input Hold Time, thold 


a bl 
on| ol 


= 
WO 
— 
Le) 


150 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Clock Pulse Transition Time, tg (See Fig. W) 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST 
SYMBOL PARAMETER TYP. UNITS | TEST CONDITIONS (Note 1) FIGURE 
MIN. | (Note 2) ] MAX 


VIH Input HIGH Voltage Volts Guaranteed Input HIGH 


VOH Output HIGH Voltage 


VOL Output LOW Voltage 


Volts | Guaranteed Input LOW 
Volts | Vcc =MIN., lon =-0.5 mA 
Volts | Vcc =MIN., lot = 20 mA 
HA | Veco =MAX., Vin =2.4V 
mA Vcc = MAX., Vin = 5.5 V 
mA Vcc = MAX., Vin = 2.4 V 
mA Vec = MAX., Vin =5.5 V 
LA Voc = MAX., Vin = 2.4 V 
mA Vcc = MAX., Vin = 5.5 V 
Me 
m 
m 


Input HIGH Current at Jor K 


Input HIGH Current at Clock 


A Vcc = MAX., Vin =2.4V 


Input HIGH Current at Clear =a Voc = MAX. Vin =55V 


Input LOW Current at J, K, or Preset A Vcc = MAX., VIN =0.4V 


We Input LOW Current at Clock A Vec = MAX., Vin = 0.4 V 


Input LOW Current at Clear 


Psa te 
eal 
a 
pe] 
Aeon 
Input HIGH Current at Preset = 
Pane el 
— 


Vcc = MAX., Vin, = 0.4 V 
Vcc = MAX., Vin =OV 
Vcc = MAX. 


los Output Short Circuit Current (Note 3) 


2 
| =100- 


as 


mA 
mA 
mA 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS TEST 


SYMBOL PARAMETER TEST CONDITIONS FIGURE 


Maximum Clock Frequency 
Turn Off Delay Preset or Clear to Output 


Turn On Delay Clear or Preset to Output 
(Clock LOW) 


Turn On Delay Clear or Preset to Output 
(Clock HIGH) 


Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


S 


| Teloer town Coe Fevers Cures 
Bae a a 


NOTES: 
(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type, 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 98109 


DUAL JK FLIP-FLOP 


DESCRIPTION — The 98109 consists of two high speed, completely independent transition clocked JK flip-flops. The clocking operation is 
independent of rise and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins 
together. The 9$109 is a pin for pin replacement of the 9024. 


LOGIC AND CONNECTION DIAGRAM LOGIC DIAGRAM 
DIP (TOP VIEW) 


TRUTH TABLES 


SYNCHRONOUS ENTRY SYNCHRONOUS ENTRY ASYNCHRONOUS ENTRY INDEPENDENT 
D MODE OPERATION J- MODE OPERATION OF CLOCK & SYNCHRONOUS INPUTS 


[2 Oe i Oe Oe), OO) Sei. ep or. ad 
L L H L H No Change H H 
H H L L L L H H L 
H H H L ts H 

H L 


Toggles No Change 


L = LOW Logic Level 
H = HIGH Logic Level 
RECOMMENDED OPERATING CONDITIONS 


9S109XM 9$109XC 
PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 


X = package type; F for Flateak, D for Ceramic Dip, P for Plastic Dip. See Packaging tnformation Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


TEST CONDITIONS 
(Note 1) 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage Guaranteed Input LOW Voltage 
Vcpb Input Clamp Diode Voltage Vcc =MIN., ly =-18 mA 


XM 
VOH Output HIGH Voltage 


Output LOW Voltage 


JK 


Vcc = MIN., loH = -1.0 mA 


nN] 
~~] ol 


Voc = MIN., lo_ = 20 mA 


Input HIGH Current at Vcc = MAX., Vin = 2.7 V 


Input LOW Current at Vcc = MAX., Vin = 0.5 V 


D 


Output Short Circuit Current 
(Note 3) 


Supply Current 


Notes on following page 


Vcc = MAX., VouT = OV 


Vcc = MAX., (Note 4) 


FAIRCHILD SUPER HIGH SPEED TTL/SSI « 98109 


SWITCHING CHARACTERISTICS (Tq = 25°C) 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
Maximum Clock Frequency | 100 | 


Turn Off Delay Clear or Preset to Output A 


Turn On Delay Clear or Preset to Output 
Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


ies 
ae 
bd 
eed 
a 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 


(4) loc is measured Clock, Set and K inputs grounded. 


SWITCHING CHARACTERISTICS 


*Includes all probe and jig capacitance. 
NOTE: For testing 9$109, connect J,K pins together to form a D input. 
PULSE GENERATOR SETTINGS 


CLOCK JK DIRECT SET, CLEAR 


f ~ 1 MHz f ~ 500 kHz f ~ 1 MHz 

te = tp = 2.5 ns tp=tp = 2.5 ns tp=t, = 2.5 ns 

Amp =0to3V Amp =0to3 V Amp =0to3V 

Duty cycle = 50% tsetup (HIGH) Duty cycle = Adjust pulse 
tsetup (LOW) width and synch to attain 
Duty cycle = Adjust pulse waveforms shown. 
width to attain tsetup (HIGH) 
and tsetup (LOW) relative to 
clock as shown in waveforms. 


SWITCHING WAVEFORMS 


CLOCK TO OUTPUT DELAYt DIRECT SET, AND CLEAR 
TO OUTPUT DELAY 


PRESET 


tsetup Low 


SWITCH IN POSITION 1 SWITCH IN POSITION 2 


Tt Direct set and clear inputs connected to 
Vec thru 2 k&2 resistor during test. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 98112/54S112, 748112 


DUAL JK EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION — The 98112/54S112, 745112 dual JK flip-flops feature individual J, K, clock, and asynchronous preset and clear inputs to 
each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be 
allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum setup and hold 
time are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 


CLEAR, CLOCK, PRESET 
Veo CLEARg Kg dg Q, 


pap} fy 


U4] | 
=] 
CLEAR TW LE PRESET | 
ae 


CLOCK 


Eu LS | 
CLOCK, K; Jy Q, Q, Q) GND 
PRESET, 


Positive logic: LOW input to preset sets O to HIGH level. 
LOW input to clear resets OQ to LOW level. 
Clear and preset are independent of clock. 


TRUTH TABLES 


No Change 


NOTES: 
A. ty = Bit time before clock pulse. 
B. t,+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 
(Each Flip-Flop) 


RECOMMENDED OPERATING CONDITIONS 


9S112XM/54S112XM 9S112XC/74S112XC 
TYP. MAX. 


NOI 2 INE et ol MN eee NA 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging {nformation Section for packages available on this product. 


PARAMETER 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S8112/54S112, 748112 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 
LIMITS 


TYP 
(Note 2) M 


SYMBOL PARAMETER 


Input HIGH Voltage 
Input LOW Voltage 
Input Clamp Diode Voltage 


XM : 
Output HIGH Voltage | XM 
: 


Output LOW Voltage 


UNITS 


2.0 Volts 
Volts 


Volts 


VIH 
VIL 


VcD 


oO 
foe] 


| 
— 
nN 


ié) 
aS 


Volts 


ie) 
s 


Volts 


Input HIGH Current at 
Preset 


Clear 


Input LOW Current at 


3 
> 


AX. 
100 
7.0 


8 
9 


Preset 
Clear 


Ae) 
—2. 
: 
30 


Output Short Circuit Current 
(Note 3) 


Supply Current 


3 
> 


3 
> 


Ea 


i) 
“Wd ol 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER 


Maximum Clock Frequency : 
Turn Off Delay Clear or Preset to Output 


Turn On Delay Clear or Preset to Output 


Turn Off Delay Clock to Output 
Turn On Delay Clock to Output 


LIMITS 
SYMBOL 


NOTES: 

(1) For conditions shown as MIN. or MAX., 
device type. 

(2) Typical timits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 

(4) loc is measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V. 
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Vcc = MAX. 


TEST CONDITIONS 
(Note 1) 


Guaranteed InputH|IGH Voltage 
Guaranteed Input LOW Voltage 


Vcc=MIN.,1)=-18mA — 


Vcc = MIN., low = -1.0 mA 


Vcc = MIN., lot = 20 mA 


Vcc = MAX., Vin = 2.7 V 


Vcc = MAX., Vin =0.5 V 


Vcc = MAX., VouT = OV 


(Note 4) = 


use the appropriate value specified under recommended operating conditions for the applicable 


FAIRCHILD SUPER HIGH SPEED TTL/SSI e¢ 98113/54S113, 748113 


DUAL JK EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION — The 98113/54S113, 745113 offer individual J, K, preset, and clock inputs. These monolithic dual flip-flops are designed so 
that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be allowed to change 
when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum setup times are observed. Input 
data is transferred to the outputs on the negative-going edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 
CLOCK PRESET 


Voc K2 Je Q2 QQ 


Di i iG itieiG 


Pg 
CLOCK 
K Qa 
K Qa 
- CLOCK 


2/8 |0)8|e\u 


CLOCK, K J Qa Q, GND 
Tot 1 1 1 


Positive logic: LOW input to preset sets Q to HIGH level 
Preset is independent of clock 


TRUTH TABLES 


L H L 
H No Change 


NOTES: 
A. ty, = Bit time before clock pulse. 
B. ty+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 
(Each Flip-Flop) 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


9S8113XM/54S113XM 9S113XC/74S113XC 
, 
| so | 65 | 47 | 50 | 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Supply Voltage Vcc 
Operating Free-Air Temperature Range 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI e 98113/54S113, 748113 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


TYP. 
(Note 2) 


TEST CONDITIONS 
(Note 1) 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 2.0 


UNITS 
MAX 


Volts Guaranteed Input HIGH Voltage 
Volts Guaranteed Input LOW Voltage 
Volts Vcc = MIN., || =-18 mA 


VIL Input LOW Voltage 
VcpD Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


Ned 
ms 
ol 


Volts Vec = MIN., lop =-1.0 mA 


x 
ae 


XC 


NIN 
N jo 


= 
A 
wo] | | NIN oo) 
o N ou ro) aS 
Oo co 
oa I 
~ 
oO 
3 = 
> 


° 
3 
> 


VOL Output LOW Voltage Volts Vcc =MIN., lol = 20 mA 
J,K 
Input HIGH Current at Clock 


Preset 


> 


Vcc = MAX., Vin = 2.7 V 


Input LOW Current at Clock 
Preset 


Output Short Circuit Current 40 
(Note 3) 
Supply Current 


Vec = MAX., Vin = 0.5 V 


3 
> 


Vcc = MAX., VouT = OV 


oO 


Vcc = MAX. (Note 4) 


SWITCHING CHARACTERISTICS (T, = 25°C) 


LIMITS 
SYMBOL PARAMETER 


tpHL Turn On Delay Clock to Output 


NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Icoc is measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V. 


TEST CONDITIONS 


= 
N 


me 
cs 
[70 [ns 
ee 
ia aE 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI e 9S8114/54S114, 748114 


DUAL JK EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION — The 9S114/54S114, 745114 offer common clock and common clear inputs and individual J, K, and preset inputs. 
These monolithic dual flip-flops are designed so that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic 
level of the J and K inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table 
as long as minimum setup times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 


LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 


clock PRESET 
Voc Ka dg Q2 


4) Ditigiea 


ae 
PRESET oh | 
RICCI 


CLEAR Ky Jy Q, , GND 
PRESET, 


Positive logic: LOW input to preset sets Q to HIGH level. 
LOW input to clear resets O to LOW level. 
Preset and clear are independent of clock. 


TRUTH TABLES 


NOTES: 
A, ty = Bit time before clock pulse. 
B. tyt+1 = Bit time after clock pulse. 


LOGIC DIAGRAM 
(Each Flip-Flop) 


TO 
OTHER 
FLIP-FLOP 


PARAMETER 
MIN 


Supply Voltage Vcc 


Ee ee ee 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TYP. 
25 


Operating Free-Air Temperature Range 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 98114/54S114, 748114 


ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS TEST CONDITIONS 


UNITS 


SYMBOL PARAMETER 


VIH Input HIGH Voltage 2.0 


Volts Guaranteed Input HIGH Voltage 
Volts Guaranteed Input LOW Voltage 


NO] NO 
“No 
NO] sD 
oe re) 
zr 
> > > 


VIL Input LOW Voltage 
Vep Input Clamp Diode Voltage 


XM 
VOH Output HIGH Voltage Te 


VOL Output LOW Voltage 


Volts Voc = MIN., |; = -18 mA 


és) 
& 


Volts Vcc = MIN., IoH =-1.0 mA 


es) 
BSS 


Volts Vec = MIN., lo, = 20 mA 


aq 


MAX. 
-1.2 
200 
200 


WH Input HIGH Current at Set Vcc = MAX., Ving = 2.7 V 
Preset 
EL 46. : 
Clock —5.6 = = 
Me Input LOW Current at [49 | 70 m VCC = MAX., VIN 0.5 V 
rese ~7, 
=14 
Output Short Circuit Current Vv RASC A) OV 
m = i = 
Os (Note 3) CC OUT 7 
loc Supply Current mA Vec = MAX. (Note 4) 


SWITCHING CHARACTERISTICS (T, = 25° C) 


PARAMETER 
Tain [rye [Wax 
[ Meximon clock rraueney i? w | ts | 
Turn Off Delay Clear or Preset to Output ae ae ee 
Etec 
ae eee 
ree 


SYMBOL UNITS TEST CONDITIONS 


ns 


Vcc =5.0V 
CL = 15 pF 


Turn On Delay Clear or Preset to Output 


ns 


ihe 
<= 
N 


TYP. 
Turn Off Delay Clock to Output 


Turn On Delay Clock to Output ae, 
Notes: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


(2) Typical limits are at Voc = 5.0 V, 25°C. 
(3) Not more than one output should be shorted at a time. 
(4) \cc is measured with outputs open, clock grounded and J, K, preset and clear at 4,5 V. 


ns 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI « 9S140/54S140, 748140 


DUAL 4-INPUT NAND LINE DRIVER 


LOGIC AND CONNECTION DIAGRAM SCHEMATIC DIAGRAM 
DIP (TOP VIEW) (EACH GATE) 


(INPUTS 


NC GNO 


Positive logic: Y = ABCD 


NC—No internal connection. = 


Component values shown are typical. 


RECOMMENDED OPERATING CONDITIONS 


9S140XM/54S140XM 98140XC/74S140XC 
PARAMETER : UNITS 
[anc [ave [wax [in| 
*37.5 (U.L.) is the LOW drive factor and 75 (U.L.) is the HIGH drive factor. 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging !nformation Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 
(Note 2) MAX. 


VIH Input HIGH Voltage eae: || Volts Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage maa Volts Guaranteed Input LOW Voltage 


Vcp Input Clamp Diode Voltage Pewee a Volts Voc = MIN., ty = -18MA 


2.0 ead 
| 08 
= = 
Output HIGH Voltage A - i= Volts Vcc = MIN., Vin = 90.5V, 
| 0.5 | 
| 100 | 
aie 
eg 


< 
Oo 
= 


M 
XC. | 202" Ro = 502 to Gnd 
Output LOW Voltage nal 


Volts Vcc = MIN., lot = 6GOMA, Vi yy = 2.0V 
tnput HIGH Current i) 


Vcc = MAX., Vin = 2.7V 

Each fnput 
=a Vcc = MAX., Vin = 5.5V 

Input LOW Current eres ell 


mA Vcc = MAX., Vin = 0.5V cach Input 
Output Short Circuit Current 


| mA 
2A 
| ma | 
| mA 


ICCH Supply Current HIGH i all | 18.0 | ma Vcc = MAX., Vin = OV 
icot__| Supply Current LOW ne Le 


< 
O 
- 


LA 
mA 


a 


mA Vcc = MAX., Inputs Open 


SWITCHING CHARACTERISTICS (T, = 25°C) 


PARAMETER ave UNITS 
Turn Off Delay Input to Output | 20 


Turn On Delay Input to Output p20 | 40 | 
NOTES: 


(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Voc = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 


TEST 
FIGURES 


SYMBOL 
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FAIRCHILD SERIES TTL/SSI 


9N/54,74 
TYPICAL CHARACTERISTICS* 


PROPAGATION DELAY 
TIME TO LOW LEVEL 
VERSUS 
AMBIENT TEMPERATURE 


tpyyp — PROPAGATION DELAY TIME 
TO LOW LEVEL — ns 


-§65 -36 -15 5 25 «45 65 85 105 126 
Tp = AMBIENT TEMPERATURE — °C 


PROPAGATION DELAY 
TIME VERSUS 
AMBIENT TEMPERATURE 


eee 
Meare — 
— 
——— 
SERIES 74 
-65 -35 -15 5 25 45 65 85 105 125 
Ta — AMBIENT TEMPERATURE — °C 


tod - PROPAGATION DELAY TIME — ns 


LOW LEVEL OUTPUT 
VOLTAGE VERSUS 
SINK CURRENT 


0.5 


0.3 


VoL — OUTPUT LOW LEVEL VOLTAGE —V 


PROPAGATION DELAY 
TIME TO HIGH LEVEL 
VERSUS 
AMBIENT TEMPERATURE 
45 


CCT ee 
N= 10 
ie SEE Fig. A 


Cel eee | 


tp_ yy — PROPAGATION DELAY TIME 
TO HIGH LEVEL — ns 


-55 -35 -15 5 25 45 65 85 105 125 
T, — AMBIENT TEMPERATURE ~ °C 


OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 


Vout — OUTPUT VOLTAGE — V 


0 02 04 06 08 10 12 14 16 18 
Vin — INPUT VOLTAGE — V 


HIGH LEVEL OUTPUT 
VOLTAGE VERSUS 
LOAD CURRENT 


Vou — OUTPUT HIGH LEVEL VOLTAGE — V 


lou — LOAD CURRENT — mA 


*Unless otherwise noted, data as shown is applicable for: 9NO0O/5400, 7400; 9N02/5402, 7402; 
9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420; 9N30/5430, 7430; 9N50/5450, 7450; 


9N51/5451, 7451; 9N53/5453, 7453; 9N54/5454, 7454. 


lo_ — OUTPUT CURRENT — mA 


lou — OUTPUT CURRENT — mA 


FAIRCHILD SERIES TTL/SSI 


9S/54S,74S 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS INPUT CURRENT OUTPUT VOLTAGE 
OUTPUT VOLTAGE OUTPUT VOLTAGE VERSUS VERSUS 
(OUTPUT LOW) (OUTPUT HIGH) INPUT VOLTAGE INPUT VOLTAGE 


Voc = 5.0V 


| ZoBue SiG 
40 

a See | 
‘ FEES NN 1 a 
. . » N 


TT TAA NT 
Fr Ppt AR | \ 


ff 


ery za 


ree PALIT 


FOR 9800, 9503, 9S04, 
9805, 9520, 9522 


tin — INPUT CURRENT — pA 


VouT — OUTPUT VOLTAGE — VOLTS 


1QH — OUTPUT CURRENT —- mA 


FOR 8800, 9803, 9504, 
9805, 9520, 9S22 


0 100 200 300 400 500 600 0 1.0 2.0 3.0 40 10 0 10 3.0 5.0 7.0 9.0 0.5 11 1.3 1.6 17 
VOL — OUTPUT VOLTAGE — mv VOH ~ OUTPUT VOLTAGE VOLTS VIN — INPUT VOLTAGE ~ VOLTS VIN — INPUT VOLTAGE — VOLTS 
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS INPUT CURRENT OUTPUT VOLTAGE 
OUTPUT VOLTAGE OUTPUT VOLTAGE VERSUS VERSUS 
(OUTPUT LOW) (OUTPUT HIGH) INPUT VOLTAGE INPUT VOLTAGE 


ree Pe 
a 


INPUT CURRENT — mA 
i 


JOH ~ OUTPUT CURRENT — mA 


VouT — OUTPUT VOLTAGE ~ VOLTS 


FOR 9840, 98140 


oof fe ne 

FOR 9840, 95140 
10 0 1.0 3.0 5.0 7.0 9.0 “06 0.8 1.0 1.2 1.4 1.6 1.8 
Vo — OUTPUT VOLTAGE — mv Vou — OUTPUT VOLTAGE — VOLTS {INPUT VOLTAGE — VOLTS VIN — INPUT VOLTAGE — VOLTS 


TYPICAL PROPAGATION DELAY TIME CHARACTERISTICS 
FOR 9S GATES, BUFFER, AND INVERTER 


“al 400 500 600 0 1.0 2.0 4.0 


PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUPUT LOW-TO-HIGH-LE VEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
VERSUS VERSUS VERSUS 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE FREE-AIR TEMPERATURE 


Ta = 26°C 


= 


tpLH — PROPAGATION DELAY TIME, 
LOW.TO-HIGH-LEVEL OUTPUT — ns 
1PLH — PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT — ns 
tPHL — PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT — ns 


CEH 


Ta — AMBIENT TEMPERATURE ~ °C Vcc - SUPPLY VOLTAGE — VOLTS Ta — AMBIENT TEMPERATURE — °C 
PROPAGATION DELAY TIME, POWER DISSIPATION PER GATE 
HIGH-TO-LOW LEVEL OUTPUT VERSUS 

VERSUS SUPPLY VOLTAGE FREQUENCY 


Vcc = 5.0V 
Ta = 25°C 
DUTY CYCLE = 50% 


TPHL — PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT — ns 
Pp — POWER DISSIPATION PER GATE — mW 


ie) 
45 4.76 5.0 5.25 5.6 1.0 2.0 4.0 6.0 8.010 20 40 60 80100 
Vcc — SUPPLY VOLTAGE — VOLTS f — FREQUENCY — MHz 
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